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Prints contain the information necessary to efficiently and properly construct ; | T 
a building. Printreading skills, coupled with a solid trade background, allow Review Questions __ 
tradesworkers to work efficiently on the job site. Trade Competency Test — 50 


A variety of materials are used to construct residential and light commercial 
buildings. These materials include wood, concrete, masonry, metal, insulation, Review Questions 101 


plastics, glass, and gypsum products. Trade Competency Test — 105 


LIGHT FRAME CONSTRUCTION 


Light frame construction includes wood-framed construction, masonry construc- 
tion, and metal-framed construction. The building framework, regardless of the 
material of which it is constructed, must be able to withstand the live and dead 
loads exerted on the building. Trade Competency Test — 143 


Review Questions 141 


^| PLANS—BRICK-VENEER RESIDENCE 


The Brick-Veneer Residence is a typical one-family dwelling constructed in 
the southeastern United States. Chapters 4 (Plans) and 5 (Specifications) 
provide a comprehensive study of a typical wood-framed residence with a Review Questions 167 


brick-veneer facing. Trade Competency Тезї __ 169 


4)  SPECIFICATIONS—BRICK-VENEER RESIDENCE 


CHAPTER 


Specifications are a written document included with а set of prints clarifying the А 
working drawings and supplying additional information about ће building. А setof Review Questions 209 
outline specifications and complete specifications are included in this chapter. Trade Competency Test — 211 
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.t)  PLANS—MULTIFAMILY DWELLING 


The Shaw Place Condominiums is a modern, 14-unit condominium project 
constructed of traditional building materials such as stone and brick as well as 
contemporary building materials such as exterior insulation and finish systems (EIFS). Review Questions | 247 
Ten sheets of the prints are included and discussed in this chapter. Trade Competency Test — 249 


PLANS — COMMERCIAL BUILDING 


The Commercial Building is a combination commercial rental area and private | | 
residence. Commercial buildings, similar to multifamily dwellings, are governed Review Questions _ 271 
by a different set of building codes than one-family residential structures. Trade Competency Test __ 273 


PLANS — BRANCH BANK 


The Branch Bank is a one-story light commercial building with large expanses А j 
of glass and brick-veneer walls. Open web steel joists are used to support a Review Questions 293 
wide facing of exterior insulation and finish system (EIFS) material. Trade Competency Test — 295 


PLANS —WENDY'S RESTAURANT 


The Wendy's Restaurant prints contain 28 sheets. This plan has been widely 

used across the United States. Information included on the prints can be | | 
cross-referenced with the specifications for the Wendy's Restaurant included Review Questions _ 359 
in Chapter 10. Trade Competency Test _ 363 


SPECIFICATIONS — WENDY'S RESTAURANT 


The Specifications for the Wendy's Restaurant encompass 12 of the 16 divi- 
sions of the CSI MasterFormat, including Site Construction, Concrete, Wood 
and Plastics, Mechanical, and Electrical. The Specifications correspond to the 
plans for the Wendy’s Restaurant discussed in Chapter 9. Trade Competency Test__ 417 


QUANTITY TAKEOFF 


Quantity takeoff is the process of determining the quantities of materials to be 
included in a bid for a construction project, and is the initial step in prepar- 
ing an estimate. Quantity takeoff totals are combined with labor, equipment, 
overhead costs, and other factors when preparing an estimate. Trade Competency Test _ 457 


Review Questions 453 


FINAL EXAM 


Chapter 12 is a comprehensive examination based on Chapters 1 to 11. 
Construction materials and techniques and general printreading concepts are 
addressed in the final exam. 


APPENDIX 


GLOSSARY 


CD-ROM CONTENTS 


* Quick Quizzes? * Print Sets 
* Illustrated Glossary * Printreading Tests 
* Flash Cards e Master Math™ Problems 


Media Clips 


Link to ATPeResources.com 
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INTRODUCTION 


Printreading for Residential and Light Commercial Construction, 5th Edition, provides printreading 
experience in residential and light commercial construction. Printreading fandamentals, construc- 
tion materials, and light frame construction utilized in residential and light commercial buildings 
are covered in detail. 

New topics in this edition include sustainable construction, project delivery systems, construction 
professionals, building information modeling (BIM), zoning and permitting, fireproofing, green building 
technology, and LEED® certification. Expanded topics include construction materials and methods, 
CSI MasterFormat™, and building codes. 

Five sets of plans are included in the storage folder that accompanies the Printreading for Residen- 
tial and Light Commercial Construction book. These plans are discussed in detail in the associated 
chapters of the book. Additionally, three trade plans provide an opportunity to enhance printreading 
skills. Electronic versions of the five plans and the Wendy’s specifications are also included on the 
CD-ROM in the back of the book. 

Information about using the Printreading for Residential and Light Commercial Construction 
CD-ROM is included on the last page of the book. To obtain more information about related training 
products, visit the American Tech website at www.go2atp.com. 


Review Questions, Trade 
Competency Tests and the 
Final Exam assess the student's 
comprehension of subject 
matter covered in the text 


Chapter introductions | 
preview content to be PLANS—WENDY'S RESTAURANT. b+ [il 
covered назан mr rere 


PLANS — WENDY'S RESTAURANT 


E 


Tech Facts provide 
supplemental information 
to chapter topics 


Photographs, technical 
illustrations, and print 
examples visually enforce 
the topics covered in the text 


| USING PRINTREADING FOR RESIDENTIAL AND LIGHT COMMERCIAL CONSTRUCTION REN 


To obtain maximum benefit from Printreading for Residential and Light Commercial Construction, 5th 
Edition, read each chapter carefully, noting the new terms introduced, elements detailed in the illustra- 
tions, and related information provided in the factoids and photographs. Identify and review the key 
concepts presented in the chapter before completing the Review Questions and Trade Competency Test 
included at the end of the chapter and the Quick Quiz? included on the CD-ROM. Review Questions are 
based directly on the content included in the chapter. Trade Competency Tests are based on prints as- 
sociated with particular chapters and other reference material such as the Appendix. Chapter 12— Final 
Exam comprehensively assesses mastery of information covered throughout the book. The Review Ques- 
tions and Quick Quizzes? should be reviewed prior to completing the Final Exam. Each of these learning 
activities provides an opportunity to reinforce and apply concepts presented in the chapter. 


INTERACTIVE CD-ROM FEATURES SE 


The Printreading for Residential and Light Commercial Construction, 5th Edition, CD-ROM in the 
back of the book is a self-study aid designed to supplement content and learning activities in the book. 
The CD-ROM includes Quick Quizzes?, Illustrated Glossary, Flash Cards, Media Clips, Print Sets, 
Printreading Tests, Master Math?" Problems and a direct link to ATPeResources.com. 


Using This Interactive CD-ROM provides informa- 
tion about components included on the CD-ROM 


Quick Quizzes? reinforce fundamental concepts, with 
10 questions for each chapter 


Illustrated Glossary provides a helpful reference to com- 
mon printreading and construction terms. Selected terms 
a are linked to interactive illustrations or media clips 
4 
PRINTREADIN 


E RESIDERTIRLANDIS i е Е 
насо COMMERCIAL сона M Flash Cards provide a self-study/review tool to match 


terms and definitions found in the textbook 


зо SWRA 


Media Clips consist of animated illustrations and video 
clips that reinforce and expand upon textbook content 


Print Sets consists of an electronic version of the prints 
used in the textbook. The electronic prints can be 
viewed on screen for easy reference 


Printreading Tests present an opportunity to identify and 
interpret abbreviations and symbols commonly included 
on prints 


Master Math™ Problems provide self-study opportuni- 


ATPeResources.com provides a comprehensive array ties to apply trade-related math concepts 
of instructional resources including Internet links to 


manufacturers, associations, and related resources 


+ б 
SE > 
а Pie. 38 
ГИ өы =, 
x xt EA 
d Nes 
3 "m S 
i B 
E 
J 
9 
к. 1 
" 3 "r d 


PROJECT DELIVERY SYSTEMS 


Purchasers of construction services utilize a 
variety of methods for buying construction. The 
process used to procure these services impacts 
the development of the construction documents 
and prints. Delivery systems vary depending 
on the experiences of the purchaser, the type 
of project being built, local building codes and 
governmental requirements, cost, and contractor 
experience. While there are many basic types of 
construction delivery systems, the two most com- 
mon are design-bid-build and design-build. 


Design-Bid-Build 


Design-bid-build is a project delivery system 


where multiple contractors competitively bid 
against one another on a construction project. 
In the design phase, at the beginning of the pro- 
. cess, construction purchasers using this system 
contact an architectural design firm. The archi- 
tectural firm works with the purchaser to clarify 
the functions of the structure, overall budget, 
and various design elements. Drawings, models, 
and various virtual electronic tools utilized by 
the architect produce a set of construction docu- 
ments that is approved by the owner. 

In the bid phase, the completed documents 
are then distributed to various contractors for 


Prints contain the information necessary to efficiently 
and properly construct a building. Printreading 
skills, coupled with a solid trade background, 

allow tradesworkers to effectively carry out their 
responsibilities on the job site. 


bidding. Contractors submit completed bid 
documents to the architect and owner, who then 
choose a contractor from among the submissions 
received. The selection may be made on price 
only, or include other factors such as contractor 
qualifications and experience. 

In the build phase, the contractors, subcon- 
tractors, tradesworkers, and suppliers work 
together to construct the project in accordance 
with the prints and all construction documents 
pertaining to the project. There is ongoing com- 
munication between the contractors, architects, 
and owners to clarify any inconsistencies or lack 
of information in the construction documents 
necessary to complete building. 


Building professionals use prints to efficiently and properly 
construct a building. 
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Design-Build 

Design-build is a project delivery system where 
a construction purchaser negotiates the price of 
a construction project with a contractor. In the 
design phase, construction purchasers utilize a 
more open-ended process in project design. This 
open-ended design outlines some of the basic 
parameters of the final project and allows the 
construction team to develop methods for meet- 
ing these parameters. The purchaser will define 
various elements of the project in a request for 
proposal. A request for proposal (RFP) is a formal 
document that is used to solicit interest and re- 
sponses from contractors and may include such 
items as the scope of work to be performed, a 
description of the desired intention and function- 
ality of the completed project, price range, and 
any other items to ensure bidders on the project 
have all necessary information. 

Contractors who respond to these RFPs work 
with design professionals to create a general 
design that meets the purchaser's requirements 
within the proposed budget. Purchasers review 
the responses to the RFPs and often meet with 
contractors to discuss their designs and plans. 
The purchaser then selects a contractor to per- 
form the desired work, and the terms of the con- 
tract are negotiated between the two parties. 

In the build phase of a design-build project, 
prints and other construction documents are 
completed to the extent necessary to begin con- 
struction of the project. Variations in the design 
may take place during construction as various 
elements of the project may be more fully un- 
derstood. Clear communication related to the 
construction documents, including the working 
drawings, is necessary to ensure the project is 
completed according to the requirements set 
forth in the RFP. 


In a time and materials (T & M) contract, the 
owner pays the contractor a predetermined 


rate for hours worked and materials used. 
T & M contracts are commonly used for 
smaller jobs and change orders. 


CONTRUCTION PROFESSIONALS 


Owners, architects, engineers, building of- 
ficials, contractors, subcontractors, suppliers, 
and tradesworkers utilize the construction 
documents and prints to coordinate their efforts. 
Accurate working drawings, prints, and specifi- 
cations ensure that the final project is completed 
in direct accordance with the intentions of the 
owner and architect and in compliance with all 
legal and regulatory requirements. 


Owners, Architects, and Engineers 


An owner is the purchaser of a construction proj- 
ect. Owners need construction services to meet 
a specific residential or business requirement. 
An owner will consult with an architect and 
discuss the initial design and specific building 
requirements. 

An architect is a professional who designs 
and draws plans for a structure. The architect 
determines the parameters of the necessary 
building space based on items such as property 
size and shape, desired interior and exterior 
spaces, and available project budget. Additional 
items discussed with the owner include intended 
usage, necessary life span of the structure, and 
design and style preferences. Materials, equip- 
ment, finishes, and fixtures are also discussed. 
The architect will also work with the owner and 
planners to ensure zoning requirements and 
building codes are met. 

Compliance with various building codes and 
legislative requirements is necessary for obtain- 
ing a building permit. For example, the owner or 
municipality may have an interest in sustainable 
or "green" construction methods that include 
specific materials and construction-process re- 
quirements. With this information, the architect 
prepares a series of preliminary sketches for the 
client to review. The client makes final decisions 
and the architect proceeds to complete the work- 
ing drawings. 

A variety of engineering reviews and approvals 
of the working drawings and specifications are 
performed. Structural engineers ensure that the 
various support systems, including the founda- 
tion system, wall structures, and roof design, 


meet or exceed all loading requirements. Electri- 
cal engineers review the design documents for 
compliance with electrical and fire code perfor- 
mance and safety. Other engineering work is per- 
formed as necessary to construct a building that 
will be structurally and functionally sound. 


Building Officials 


After the drawings, prints, and specifications 
have been reviewed and approved by the owner, 
architect, and engineers, they are submitted 
to the appropriate governmental agencies that 
have jurisdiction for a particular geographic loca- 
tion. Building officials review the construction 
documents to confirm that they are in compli- 
ance with all local building codes and zoning 
regulations. 

Local governmental agencies adopt and ap- 
prove a building code for a particular location. 
The International Building Code? is a common model 
code that is adopted by governmental agencies, 
which may adopt the code in total or approve lo- 
cal variations and additions. For example, local 
building codes may require that all structures 
meet the minimum setback distance. Setback is 
the required distance between a structure on a 
piece of property and the property line. Site or 
plot plans indicating the placement of the build- 
ing on the building lot are reviewed to ensure 
this setback requirement is met. 

Additionally, local codes may contain 
sustainability requirements related to "green" 
construction that require certain types of con- 
struction materials and methods to be utilized 
in a particular area. The LEED® certification 
from the United States Green Building Council 
(USGBC) is a common measure used by munici- 

palities for sustainable construction. The LEED® 
(Leadership in Energy and Environmental 
Design) Green Building Rating System is the 
nationally accepted benchmark for the design, 
construction, and operation of high-performance 
green buildings. LEED® serves as a guide for 
building owners and operators in realizing the 
construction and performance of a building. The 
LEED® certification process addresses sustain- 
able site development, water savings, energy 
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efficiency, materials selection, and indoor envi- 
ronmental quality throughout the construction 
and operation of the building. See Figure 1-1. 
The basic certification level and the points re- 
quired to attain a higher certification level vary 
by the project type. There are four certification 
levels: Certified, Silver, Gold, and Platinum. 
As for zoning, the location of the structure 
and the type of structure to be built must be 
in compliance with zoning regulations. Zoning 
regulations outline the allowable usages for 
various pieces of property as determined by a 
local governmental agency. Examples of zoning 
categories are one-family residential, multi- 
family residential, industrial, retail, and light 
commercial. Zoning officials review the plans and 
specifications to ensure that the proper type of 
structure is to be built on the designated prop- 
erty prior to issuance of a building permit. 
After all requirements on the construction 
documents are met, approval to begin construc- 
tion is granted, and building permits are issued. 
Throughout the building process, a number of 
inspections are performed at various stages to 
confirm that the built structure is in accordance 
with the working drawings and specifications 
submitted and approved. At the completion of 
construction, a final inspection is performed, 
again ensuring that the entire building is con- 
sistent with the construction documents, and an 
occupancy permit is issued to the owner. 


= 


Portland Cement Association 


Pervious concrete can be used to attain Stormwater Design 


LEED® credits. 
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General Contractors, Subcontractors, and contractors utilize the working drawings, prints, 
Suppliers and specifications to schedule the work that they 
А general contractor is a person or company will perform and to determine the types of work 
that agrees to fulfill an entire building agree- they will subcontract to others. General contrac- 
ment with various items or types of work to tors use the appropriate construction documents 
be completed such as carpentry, electrical, and to estimate material quantities and labor require- 
plumbing work. The general contractor may ments in order to create a cost estimate for the 
self-perform the work, or subcontractors may be structure. Construction schedules are also deter- 
hired to do some of the actual building. General mined based on the prints and specifications. 


LEED® Certification Checklist 


Figure 1-1 


LEED 2009 for New Construction and Major Renovation 


Construction Activity Pollution Prevention Required 

Site Selection. 1 

Development Density end Community Connectivity 

Brownies Redaveronment 

* Anomative Transportation - Pubic Transportation Access 0 
Алеттабуе Transportation - суса Storage and Changing Rooms 1 

Aftemsüve Transportation - .ow-Emiting and Fut Elton Votes 3 

Afternative Transportation - Parking Capacty 2 

+ Site Dovelopmeni - Protect or Resioro Наш! 1 


IEQ Credit 4.1: Low-Emitting Materials—Adhesives and Sea lants 
1 Point 


Intent 
To reduce the quantity of indoor air contaminants that are odorous, irritating and/or harmful to the comfort and 
well-being of installers and occupants. 


Requirements 


Heat island Effect - horrool 
Вен ало Entec - Foot n-site) n td ой juirem r 
Light Pollution Reduction 2 - 

n a Adhesives, Sealants and Sealant Primers must comply with South Coast Air Quality Management District 
(SCAQMD) Rule #1168. Volatile organic compound (VOC) limits listed in the table below correspond to an 
effective date of July 1, 2005 and rule amendment date of January 7, 2005, 


Ред! Water Use Reduction 

red 1 Water Efficient Landscaping: 
[peace by со 
Ls] No Potable Wator Ute ar Irigation 


2 почато Wastewater Technologies 
S — Water Usa Reduction 


[5:7] Reduce by 30% 
[Весе by 35% 


Promeq2 — Minimum Energy Performance 
Prereq 
[Croan 


[Т тоте by 12% lor New Buding ox 8% loc 
VES [Imomo by 14*« for Now Вобан or 10%, for 
I Improve by 16% lor New Buking ot 12% lor 
[Improve by 18% lor New Bulóngs oF 4% lor 


Minimum Indoor AJr Quality Performance 
Environmental Tobacco Smoke (ETS) Control 
Outdoor Alr Delivery Monitoring 

Incrvased Ventilation. 

Construction Indoor Air Quailty Management Plan - During Consiructien 

Construction Indoor А Quallty Management Plan - Before Occupancy 

© -Lowmitting Materiale - Adhesives and Seant О з зз з + 
Low-Emitting Materials - Paints and Coatings 
Low-Emitting Materiais - Flooring Systems 

Low-Emitting Matertals - Composite Wood and Agrifiber Products. 


Enhanced Commissioning 
Enhanced Aetrigorant Management 
Mansuremeri and Verification 

Green Power 


[Innovation or Exemplary Performance 
innovation or Exemolary Performance 


ШЙ PROJECT TOTALS (Corlification Estimates} 110 Points 


U.S. Green Building Council 


Figure 1-1. The LEED? certification checklist defines certification levels that can be achieved by meeting a minimum 
number of required and optional credits. 


A subcontractor is a person or party that per- 
forms part of the work on a construction project 
under an agreement with the general contractor. 
Subcontractors utilize the working drawings and 
specifications much in the same manner as a con- 
tractor and focus on the estimates of materials, 
labor, and scheduling. For example, and elec- 
trical subcontractor will determine quantities 
such as the number of various types of switches, 
receptacles, junction boxes, panel boards, and 
feet of various types of cable from the prints. The 
number of hours of labor required to install the 
electrical system will also be determined from 
this information. 

А supplier is a company that provides ma- 
terials and equipment to general contractors 
and subcontractors. Suppliers use the working 
drawings, prints, and specifications to determine 
various material quantities such as concrete, 
lumber, drywall, insulation, roofing, electrical 
materials, plumbing materials, masonry, heat- 
ing and cooling systems, flooring, and any other 
materials included in the structure. Suppliers 
use information on both the prints and specifica- 
tions to determine specific types of materials and 
to collaborate with the general contractor and 
subcontractors in order to ensure the materials 
specified are available and appropriate for cur- 
rent usage. 


Tradesworkers 


A tradesworker is a worker who has consider- 
able knowledge and experience in a particular 
area of construction. The construction process in 
the field is governed by the working drawings, 
prints, and specifications. Each tradesworker on 
the job site performs and installs his or her work 
in accordance with the construction documents 
: as his or her guide. Close adherence to all mea- 
surements, materials, and methods shown on 
the prints creates a successful project, where all 
components perform as designed and specified. 


PRINTS 
An architect works closely with a client or owner 


to determine building requirements, often de- 
veloping sketches or electronic designs of the 
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building or details to convey ideas to the client 
or owner. The sketches or electronic files are de- 
veloped into working drawings that contain the 
information necessary to complete the construc- 
tion project. Working drawings are reproduced 
as prints and distributed to building officials and 
the contractors and subcontractors working on 
the project. 


Print Processes 


Prior to development of the blueprint process, 
architects drew working drawings in ink on 
heavy, durable paper. Each original drawing 
was an original. Additional copies were made by 
tracing them on translucent paper or by making 
an exact duplicate on heavy paper. 

When the blueprint process was developed, 
original working drawings were drawn on trans- 
lucent paper using pencil or ink. Each original 
drawing sheet was placed over a sheet of paper 
that was treated with light-sensitive chemicals 
and placed in a glass frame to hold the sheets 
together. The sheets were then exposed to a 
light source. Wherever lines, dimensions, or 
notations appeared on the original drawing, 
the areas on the sensitized paper were shielded 
from the light. 

The sensitized paper was washed with water, 
after which these shielded areas remained white 
and the light-exposed background turned a deep 
blue—thus the term “blueprint.” One advantage 
of the blueprint process was that numerous 
blueprints could be made from the same original 
drawing. 

Prints made from original drawings with blue 
or black lines on a white background were made 
using the diazo or electrostatic process. Diazo 
prints, with their white background, were easier 
to read than blueprints. Both blueprints and 
diazo prints were replaced with the development 
of electrostatic printing. Electrostatic prints 
are produced using the same process as used 
by office photocopiers. Full-size working draw- 
ings are exposed to light and projected directly 
through a lens onto a negatively charged drum 
that transfers the image to positively charged 


copy paper. 
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While some electrostatic prints are still 
produced today, the majority of construction 
drawings are produced from digital files using 
wide-format LED, laser, and inkjet printers. 
These wide-format digital printers, sometimes 
referred to as plotters, use light emitting diodes 
(LEDs), laser, or inkjets to produce clear, accu- 
rate construction documents quickly and cleanly. 
See Figure 1-2. 


KIP America 


Figure 1-2. Wide-format digital printers produce mul- 
tiple copies of construction documents very quickly and 
accurately. 


Conventional Drafting 


Working drawings are created using convention- 
al drafting methods or computer-aided design. 
Conventional drafting tools include T-squares, 
triangles, compasses, scales, and pencils. Con- 
ventional drafting methods are utilized for small 
construction projects such as a garage or storage 
building. 


Computer-Aided Design 

Computer-aided design (CAD), also known as 
computer-aided drafting or computer-aided draft- 
ing and design (CADD), utilizes computers to 


produce architectural drawings. CAD systems 
are common in architectural and engineering 
firms because of their efficiency and the quality 
of drawings produced. Architects benefit from 
increased drafting productivity achieved in the 
planning, design, drafting, and reproduction of 
prints. CAD-generated prints provide consistent 
linework, symbol representation, and lettering. 
See Figure 1-3. CAD systems offer many advan- 
tages for architects when developing drawings, 
including the following: 

*  Consistency —uniform line width, symbol 
depiction, and representation of drawing 
components 

e Changeability—revisions, additions, 
and deletions are easily made to the 
electronic file 

e Layering—a method, similar to using 
overlays on conventional drawings, in 
which trade-specific information is added 
to a base drawing to generate trade-specific 
drawings such as mechanical plans 

e Modeling—viewing a building in picto- 
rial form and subjecting the model to 
engineering tests such as a stress test. 
See Figure 1-4. 

e Storage—drawings stored on electronic 
media such as compact discs consume 
less physical storage space than paper 
drawings 

e Duplication—an unlimited number of 
prints may be reproduced, each with 
original quality 

e Information Management — information 
about the materials used in drawings is 
stored and updated as drawings are gen- 
erated or changed, allowing the drafter to 
extract information for takeoff purposes 

CAD systems utilize hardware (computer 
equipment) and software (computer programs) 
to generate drawings. Hardware is the physical 
components of a computer system, including the 
input devices (mouse or trackball, keyboard, and 
scanner), central processing unit (CPU), and 
output devices (printer, plotter, and monitor). A 
variety of hardware is commercially available. 
Software allows the hardware to properly inter- 
act in the generation of CAD drawings, and cap- 
tures information provided by input devices. 
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Figure 1-3. Computer-aided design (CAD) systems are used for a wide variety of architectural applications. 
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Figure 1-4. Modeling allows a building design to be 
subjected to stress tests prior to construction. 


Building Information Modeling (BIM) 


Building information modeling (BIM) is an 
integrated, electronically managed system that 
aligns all working drawings, structural draw- 
ings, and shop drawings into a consistent system. 
Building information modeling, also known as 
virtual design and construction (VDC), allows 
for integration of CAD-generated documents or 
building models from various sources to create 
a complete set of construction documents. Con- 
tractors, subcontractors, and suppliers can all 
import the electronically produced construction 
documents or models into a common system 
that recognizes all of the individual construction 
components in a fully integrated platform. Prints 
are generated from the integrated model that 
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takes all construction components into account. 
BIM technology also allows for the integration 
of estimating and scheduling software. See 
Figure 1-5. 

BIM has several advantages over conventional 
CAD drawing development. Some BIM software 
has the ability to identify areas of inconsistency 
or clashes between various building components. 
These clashes are automatically identified by the 
software and can be reviewed and resolved prior 
to construction. Another advantage of BIM is the 
automatic updating of views on the model when 
achange is made. For example, if a door is added 
to a floor plan, the door will automatically appear 
on the elevation views and the door schedule. 
This eliminates the errors associated with hav- 
ing to redraw multiple drawings when a change 
is made. BIM information can also be exported to 
different analytical programs for use in energy 
efficiency and dynamic thermal analysis, load 
calculations, or daylighting assessments. 


аР. ——— ma 


Vico Software, Inc. 


Figure 1-5. A building information model (BIM) contains 
the geometric information needed to build the structure 
and may include particular construction details, job costs, 
and scheduling data. 


TYPES OF DRAWINGS 


Pictorial drawings, such as isometric and per- 
spective drawings, provide a sense of realism to 
the object being viewed. Pictorial drawings show 
the three principal measurements of height, 
length, and depth on one drawing. An ortho- 


graphic projection shows the faces of an object 
projected onto a flat plan. A minimum of three 
orthographic views are typically used to describe 
most objects. Information regarding sketching 
pictorial and orthographic projections (multiview 
drawings) is included in the Appendix. 


Isometric Drawings 


An isometric drawing is a drawing in which 
the three principal axes are 120? apart. Since 
the principal axes are at an angle, the three 
principal faces are skewed. However, isometric 
drawings provide a realistic-looking view of the 
object. Isometric drawings are commonly used 
for piping diagrams to depict the arrangement 
of piping in a building. See Figure 1-6. 


Perspective Drawings 


Perspective drawings are the most realistic type 
of pictorial drawing. A perspective drawing is a 
pictorial drawing showing an object as it appears 
when viewed from a given point. Perspective 
drawings are commonly used as artist's render- 
ings of a proposed building. The rendering allows 
a potential owner to visualize the overall appear- 
ance of the completed building and may be used 
for presentations to various zoning boards. See 
Figure 1-7. 


Orthographic Projection 

Anorthographic projection, or multiview drawing, 
is a drawing in which all the faces of an object are 
projected onto flat planes, generally at 90? to one 
another. The front, top, and right side views are 
most commonly shown. The top view is always 
directly above the front view, and the right side 
view is always directly to the right of the front 
view. See Figure 1-8. In orthographic projection, 
each view is shown two-dimensionally. 

Working drawings are drawn using ortho- 
graphic projection techniques. The front, back, 
and right and left side views of a building are 
drawn as elevations. Top views are drawn as 
plan views on working drawings. 
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Figure 1-6. Isometric drawings are commonly used for piping diagrams. The principal axes of isometric drawings are 
120° apart. 
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Figure 1-7. An artist's rendering utilizes perspective Figure 1-8. Each view of a multiview drawing shows 
drawing techniques. . | only two dimensions. 
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ALPHABET OF LINES 


Lines should be properly presented on prints and 
used properly when creating working drawings. 
Line type guidelines are specified in ANSUASME 
Y14.2M—Line Conventions and Lettering. The 
American National Standards Institute (ANSI) is 
a private, nonprofit organization that coordinates 
national and international standards for U.S. 
companies, including many building standards. 
By drawing lines according to ANSI standards, 
an alphabet of lines is established and is easily 
read and interpreted. For example, a line that is 
always drawn with a series of equal-length dashes 
is immediately identified as a hidden line. 


Line types used on drawings include object lines, 
hidden lines, centerlines, dimension lines, exten- 
sion lines, leaders, break lines, cutting planes, and 
section lines. See Figure 1-9. Other line types may 
also be used on drawings. Refer to ANSI Y14.2M. 

Object lines are the most common line type 
used on prints. Edges or shapes that create vis- 
ible lines are shown with object lines on prints. 
For example, object lines are used on elevations 
to show edges of doors and windows and the 
profile of the building. 

Lines that are not visible, such as those 
below a surface or behind an object, are repre- 
sented with hidden lines. Lines above or behind 


ALPHABET OF LINES 


Line Type 


Conventional Representation Use 
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Show size or location. 


Define size or location. 


Call out specific features. 


Show long breaks. 


Show short breaks. 


Show internal features. 


Identify internal features. 


Figure 1-9. The alphabet of lines is specified in ANSI Y14.2M — Line Conventions and Lettering. 


a cutting plane are drawn as hidden lines in 
plan views. For example, wall cabinets are 
represented with hidden lines on plan views. 
Hidden lines are typically included on working 
drawings where they are necessary to provide 
information. Centerlines indicate the centers of 
symmetrical objects and are used to locate the 
centers of columns, fixtures, windows, doors, and 
other openings. 

Sections may be taken through walls or parts 
of buildings, such as windows or cabinets, to 
show greater detail. The location of each section, 
as well as the direction in which each section is 
viewed, is indicated by cutting planes, arrows, 
and identifying letters or numbers. Various 
building materials are represented by different 
section lines and material symbols. 

Dimension lines are terminated by extension 
lines projecting from the feature being dimen- 
sioned. Dimensions are added above a continuous 
dimension line or centered along the dimen- 
sion line. Break lines are used where an ar- 
chitect wishes to terminate a feature or show 
that the feature continues but is not drawn. 
See Figure 1-10. 
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Figure 1-10. Each type of line on a drawing has a specific 
function. 


While dimensioning and line type 
guidelines are published by ANSI, slight 


variations in dimensioning styles and line 
types may exist on working drawings. 
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Marvin Windows and Doors 
Sections are created by passing a cutting plane through a building 


component or portion of a building to show greater detail. 


SIZE DESCRIPTION 


Prints are created to scale and dimensioned to 
give a complete and accurate size description of 
the building. While different working drawings of 
a set of prints may be at different scales, all parts 
of a single drawing are at the same scale to clearly 
show size relationships. In addition, dimensions 
applied to the drawings establish particular sizes 
and locations of the features shown. 

In Figure 1-11, the Shelf Detail is drawn to 
the scale of 117" = 1'-0". See Figure 1-11. The 
larger scale allows small features to be shown 
more clearly. The 3⁄4” oak varnished shelf is 5'-8" 
above the finished floor. Oak braces, at 32" on 
center (OC), support the 30? inclined shelf which 
projects 1'-4" from the %” gypsum board wall. 
The note (N.I.C. BY OWNER) indicates that the 
shelf is not included in the contract and is to be 
supplied by the owner. 


Scale 


Scale is the relative size to which an object is 
drawn. It is impractical to create working draw- 
ings at actual or half size. Working drawings 
must be created large enough to clearly show all 
necessary information, yet must fit the drawing 
sheet specified for the project. 
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Figure 1-11. Prints are drawn to scale and clearly 
dimensioned to give a complete size description. 


An appropriate scale must be selected to 
clearly show elements of the working drawings. 
The most common scale for working drawings is 
V4" = ]'-0" (read “one-quarter of an inch equals 
one foot”). For most situations, a 1⁄4” = 1'-0" scale 
provides enough space for working drawings on a 
reasonably large sheet to clearly show the vari- 
ous parts of a building, dimensions, and notes. 
The layout, size, and unique features of most 
buildings can be formed with a set of prints cre- 
ated at a scale of 4” = 1'-0". 


Scales are used to draw objects, such as building components, 
to a specific size and reduce or enlarge them proportionately. 


When reading a print, first identify the 
scale of the working drawing(s) on the 
sheet. The scale is located in the title block 


or below the title of the working drawing. 
The scale provides a frame of reference 
when envisioning the size of a building or 
building component. 


Other scales are used when necessary. For 
example, 12" = 1'-0" or 34" = 1'-0" scales are of- 
ten used to show room elevations and sections 
through walls. Details are often used to show 
small features at a larger scale. The 1”= 1'-0", 
117" = 17-0”, and 3" = 1'-0" scales are often used 
for details. Conversely, floor plans of large build- 
ings and large plot plans are created at smaller 
scales. Commercial building drawings may 
utilize a scale of = 1'-0". Plot plans are scaled 
with one inch on prints equal to many feet of 
actual length—for example, 1" = 50’-0”. 

Complex features may be shown at a scale 
of 6" = 1'-0" (half size) or 12" = 1'-0" (full size). 
Large scales such as these are often required 
when molding or other trim pieces have special 
profiles that must be clearly described. 


Architects Scales 


An architect's scale is used to draw and measure 
objects at a particular size. Common architect's 
scales are triangular in cross section and have 
six faces. Five faces have two scales each and one 
face is divided into inches and fractional parts of 
an inch. 

To use an architect's scale, place the 0 of the 
appropriate scale on one end of the line and read 
the largest increment falling on the other end of 
the line. Inches are read between the 0 designa- 
tion and the scale size shown near the end of the 
architect's scale. The various scales can be read 
right or left—not both. See Figure 1-12. Scales 
that are multiples of one another are shown on 
the same edge to conserve space. For example, 
the 4" = 1'-0 "and М” = 1'-0" scales are located on 
the same edge, with the 1%” scale read from left to 
right and the 1⁄4” scale read from right to left. 
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Figure 1-12. An architect's scale is used to draw most working drawings in a set of prints. 
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Engineer's Scales 


An engineer's scale is a triangular, six-sided scale 
used to draw and measure large areas such as 
building lots on plot plans. See Figure 1-13. 
Scales on an engineer's scale are 1" = 10’, 1" = 
201 28305 1 = 40518250 and 1” = 60 since 
engineer's scales are used for drawing and mea- 
suring large areas, the inch divisions of a foot on 
an engineer's scale are omitted. 


Dimensions 

Through the working drawings, an architect 
provides all dimensions required to construct a 
building. Individual dimensions must be correct 


Engineer's Scales 


Figure 1-13 


1" = 307-0” 


Figure 1-13. An engineer's scale is typically used to 
draw plot plans. 


so they total overall dimensions. All size and 
location dimensions should be verified to ensure 
they are correct. Tradesworkers must accurately 
read dimensions from the prints and frequently 
verify that the dimensions are being followed as 
work progresses. 

Dimensions are shown to locate points from 
other points on the prints. Extension lines ex- 
tend from a surface or other point of reference. 
Dimension lines terminate (end) on the exten- 
sion lines and are generally continuous lines 
with dimensions appearing above each line. 
А dimension may also be centered in a break 
in the dimension line. Arrowheads, slashes, or 
dots are used as dimension line terminators. 
See Figure 1-14. 


DIMENSIONS COMMONLY 
PLACED ABOVE 
DIMENSION LINES 
12/00 
ARROWHEADS 


SLASHES 
DOTS 


CUMULATIVE DIMENSION 
MUST EQUAL 
OVERALL DIMENSION 
Figure 1-14. Dimension lines are terminated by arrow- 
heads, slashes, or dots. 


Dimensions on plan views and elevations are 
shown in feet and inches (such as 37-0”, 4’-8”, or 
28'-3"). А dash is placed between the feet and 
inch portions of the dimensions. 

When laying out buildings, care must be taken 
to use the dimensions as shown on the prints 
while making slight adjustments for material 
variations. For example, interior frame parti- 
tions finished with gypsum board are usually 
indicated on prints as 4" thick. When %” gypsum 
board is applied to both sides of 2 x 4 studs, the 
actual partition thickness is 4%” (14” + 314” + yo" 
= 4%). When” gypsum board is applied to each 
side of 2 x 4 studs, the actual partition thick- 
ness is 494” (%8” + 35%” + 58” = 494"). Adjustments 
must be made during layout to accommodate 
the difference between the stated dimension and 
actual dimension. A tradesworker responsible 


for the partition placement lays out all parti- 
tions on the floor according to the dimensions of 
the floor plan and then centers each partition 
on these marks. Window or door openings near 
room corners must also be accurately laid out. 
Precise dimensioning is difficult in concrete work 
since it is difficult to erect rough formwork so 
precisely that dimensions will not vary slightly 
from the plans. 

Dimensions should be positioned on working 
drawings to avoid confusion. The same dimension 
should not be shown twice, unless marked REF 
(reference). Eliminating redundant dimensions 
avoids cluttering the drawing with unnecessary 
dimensions and prevents the possibility of two 
dimensions referring to the same measurement 
not being the same. 


SHAPE DESCRIPTION 


Each working drawing in a set of prints repre- 
sents a part of a building as an orthographic 
projection. Orthographic projection allows the 
individual parts of a building to be shown in 
their true shape and not distorted for perspec- 
tive allowances as they would be on pictorial 
drawings. 

Various modeling systems allow for elec- 
tronically created construction documents to 
be shown in an almost infinite variety of views. 
Three-dimensional models can be created and 
shown on a computer monitor, rotated to a vari- 
ety of angles, and colorized to indicate locations 
of various types of building components, such as 
structural steel members and piping. 

Several working drawings may be required to 
clearly describe the shape and size of all compo- 
nents. In general, an architect creates only those 
working drawings required to completely show 
and describe the building. The most essential 
working drawings required include plot plans, 
floor plans, elevations, sections, and details. 


E lan 
Plot Plans sitt p'a 


A plot plan 1з a scaled working drawing that 
shows the shape and size of a building lot; lo- 
cation, shape, and overall size of a building on 
the lot; and the finished floor elevation of the 
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building. Other information, such as setbacks, 
may also be included on a plot plan as required 
by local ordinances. 

Prior to the start of construction, a legal survey 
of the property must be performed by a licensed 
surveyor, who establishes the lot corners relative 
to official points of measurement in the vicinity. A 
survey is provided to the architect, indicating the 
north compass direction, angles at the lot corners, 
locations of existing buildings and large trees, 
land contour, and other physical features of the 
lot. Utility locations such as water or sewer lines 
and electrical or communication services may also 
be indicated. 

When designing a building, an architect must 
comply with zoning ordinances and local building 
codes. Zoning ordinances restrict the use of land 
in each area of a town or city to single-family 
dwellings, multifamily dwellings, commercial 
buildings, or other designated building types. 
The front setback (minimum distance from 
street or front sidewalk to the building), side 
setbacks (minimum distances from the sides 
of the building to the property lines), and area 
covered by the building in relation to the area of 
the lot are some provisions of zoning ordinances. 
For example, zoning ordinances may stipulate 
that a commercial building can occupy no more 
than 40% of the lot area and that the minimum 
front setback is 657-0” from the centerline of the 
street. Building codes may specify materials 
and methods of construction. For example, all- 
masonry buildings may be required in a commer- 
cial business development to ensure continuity 
of exterior appearances. 

An architect must observe all zoning ordi- 
nances and building codes when creating plot 
plans. Information provided in the survey draw- 
ing is shown and the new structure is located on 
the lot. A point of beginning is established on 
the lot. The point of beginning (POB) is a fixed 
location on a building site used as a reference 
for horizontal and vertical dimensions. The 
POB, in turn, is related to a benchmark or city 
datum point. A benchmark or datum point may 
be a concrete marker within sighting distance 
of the lot, a mark on a fire hydrant, the top of 
a sewer grate or access cover in the street, or 
another point established by the city as a local 
point of reference. 
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Benchmarks are also basic points of refer- 
ence for vertical measurements. For example, a 
benchmark and the POB for a particular building 
are both at a height of 220' above sea level. The 
finished first floor is at +224’ elevation and the 
basement floor is at +215’ elevation. The “+” des- 
ignation indicates the number of feet above sea 
level. The finished first floor is 4-0" above the 
POB and the basement is 5'-0" below the POB. 
A РОВ may be set at zero (+0’-0” ) elevation. The 
finished first floor is then at +4’-0” elevation and 
the basement floor is at —5'-0" elevation. 

The POB is used in excavation work in which 
the excavation must be at the proper location 
and depth. Concrete forms must also be set at 
the proper location and depth to ensure that the 
foundation and building walls are the proper dis- 
tance from the property lines and that the first 
floor and basement elevations are correct. 

When buildings are to be erected on sloping 
ground, information about the slope is shown on 
plot plans using contour lines. A contour line is 
a dashed or solid line on a plot plan that passes 
through points with the same elevation. Solid 
contour lines, commonly marked with “ЕС” (fin- 
ished grade), represent the finished grade of the 
lot. Dashed contour lines represent the natural 
or existing grade. The lines are spaced at gradu- 
ated intervals, such as 2’-0” or 4'-0" elevations, 
depending on the amount of slope. Contour lines 
are spaced closer together if there are significant 
changes in the lot grades. Contour lines spaced 
farther apart indicate less slope. 

Figure 1-15 shows a typical plot plan. See 
Figure 1-15. The POB, shown at the intersec- 
tion of the existing sidewalks, is +0’-0”. Other 
information about grading and location of wa- 
ter, sewer, utilities, large trees, walkways, and 
driveways is also shown on the plot plan. The lot 
shown on this plot plan is 90'-2" x 126'- A" and 
contains approximately 11,300 sq ft. The oppo- 
site property lines on the plot plan are not the 
same lengths, and therefore the area obtained 
is an approximate value. 

Existing sidewalks are located on the south 
and east sides of the lot. The sidewalks are 4’-0” 
wide and are bordered by an 8'-0" parkway. The 


sidewalks extend to the curbs of Green and Oak 
Streets. A utility pole is located on the north side 
of the lot. A utility pole indicates that electrical 
service will be installed overhead. Water and 
sewer lines extend under Green Street in front 
of the house. 

The front and side setbacks are 30'-0" from 
the existing sidewalks. The first floor elevation 
is +6’-0” above the РОВ. Overall dimensions of 
finished floor space are 38'-0" x 50'-0" (less 8’-0” 
x 14’-0” on the northeast corner of the build- 
ing). There are 1788 sq ft of finished floor space 
(38'-0" x 50'-0" = 1900 sq ft; 8'-0" x 14'-0" = 
112 sq ft; 1900 sq ft — 112 sq ft = 1788 sq ft). The 
garage, which is 5'-0" above the POB, contains an 
additional 576 sq ft (24'-0" x 24'-0" = 576 sq ft). 
The front porch length is not indicated on the plot 
plan, and no indication is made as to whether 
the front porch is open or enclosed. The front en- 
trance of the house is reached by a 4’-0” concrete 
walkway from the asphalt driveway, which exits 
into Green Street. 


Plot plans are commonly created to a scale 
of 1'z40' or 1250". The scale of the plot 


plan depends on the size of the building 
and the parcel that the building is on. 


Floor Plans 


A floor plan is a plan view of a building that 
shows the arrangement of walls and partitions 
as they appear in an imaginary horizontal sec- 
tion taken approximately 5'-0" above floor level. 
Floor plans are views of a building as though cut- 


RT ting planes were made through it horizontally. 


А one-story building requires one floor plan. 
Buildings with more than one story generally 
require a floor plan for each level. Floor plans are 
considered to be one of the most used working 
drawings in a set of prints. 

Exterior wall and interior partition locations are 
shown and dimensioned on floor plans. Door and 
window openings are indicated and dimensioned. 
Reference letters or numbers refer to door and 
window schedules that show the type and size of 
door or window required at each opening. 


Plot Plans 
Figure 1-15 
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Figure 1-15. Plot plans show the location of the building on the lot. 


Plumbing fixtures such as water closets, lava- 
tories, shower stalls, and bathtubs are shown on 
floor plans. On smaller sets of prints, electrical 
information is included on the floor plans. The 
general locations of receptacles, lights, and 
switches are indicated. On larger sets of prints 
for more complex projects, electrical information 
is usually shown on a seperate set of electrical 
plans. Information pertaining to heating, ven- 
tilating, and air conditioning (HVAC) systems 
may also be shown on floor plans. Registers 
and grilles connecting to the system are located 


on floor plans. On larger sets of prints, HVAC 
information is usually included on mechanical 
plans. 

When designing floor plans, an architect 
must consider the overall room relationships 
and their functions. For example, a dining room 
is placed adjacent to a kitchen in residential 
buildings. For multistory buildings, load-bearing 
walls and stairway openings must be provided. 
Wall and stairway openings must be placed so 
as not to compromise the structural integrity 
of the building. 
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Room volume in relation to floor space must be 
considered as an architect determines the venti- 
lation and glass area requirements for a build- 
ing. For example, the International Residential 
Code specifies the glass area for a room must 
be at least 8% of the floor area of the room. The 
minimum openable area to the outdoors must be 
at least 496 of the floor area of the room. 

Figure 1-16 shows a portion of a floor plan 
for a commercial building. See Figure 1-16. 


Floor Plans 


Figure 1-16 


DIMENSIONS 


SLASHES 
TERMINATE РІРЕ 


Dimensions аге shown оп dimension lines 
terminated by extension lines leading from the 
building. Slashes are used to terminate dimen- 
sion lines. The loading dock area is 40'-0" wide 
and is designated as Room 147. Doors leading 
from the loading dock area are designated 
147-1, 147-2, and 147-3. The door schedule 
for this set of prints provides additional door 
information such as rough opening sizes and 
door hardware. 
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Figure 1-16. Floor plans show locations of exterior walls, interior partitions, doors, windows, and other components. The 


cutting plane is taken 5’-0” above the floor. 


Door 147-1 swings out from the loading dock 
area onto a floor-level landing (stoop) as required 
by the local building code. An outswinging door al- 
lows the door to swing outward and eliminates the 
hazard of a large exiting group of people crushing 
others against an inswinging door. Doors 147-2 and 
147-3 are overhead doors allowing for delivery or 
shipment of goods. Door 147-2 is at floor level. 

The ramp leading to the overhead door 
(147-3) at the dock leveler has a 144" inside 
diameter (ID) pipe rail on both sides. The pipe 
rails are set 1'-6" above cast-in-place concrete 
walls. The masonry wall between the loading 
dock area and office portion of the building has 
a 3-hour fire rating. 

Room 109 is the payroll office and has two 
windows. Room 110, belonging to the treasurer 
of the company, is a larger office and has four 
windows arranged in a corner unit. The letters 
in the hexagons indicate wall treatment. Wall 
treatment information is included in a schedule 
and details elsewhere on the set of prints. 

The accounting area (Room 120) has four 
windows and serves as a common area to the 
payroll office, treasurer's office, office manager's 
office, customer service office, and the machine 
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room. The 5/A5 reference refers to a steel column 
detail found on Sheet A5. The B/A-1—A-6 refer- 
ence refers to a separate toilet detail found on 
Sheet A-6. Partitions around the water closets 
are handicapped accessible. 


Elevations 


An elevation is a scaled view looking directly at 
a vertical surface. Depending on building size, 
shape, and complexity, four or more elevations 
may be required to clearly show the exterior 
walls. Generally, however, four exterior eleva- 
tions are sufficient—the Front, Rear, Right Side, 
and Left Side, or North, South, East, and West. 
The North Elevation of a building is the elevation 
facing north, not the direction a person faces 
to see that side of the building. Elevations are 
identified and the scale is provided. 

The exterior elevation in Figure 1-17 is a 
portion of the Revised West Elevation of a com- 
mercial building. See Figure 1-17. 

Masonry control joints (MCJ) are shown on 
both sides of the window units. Three of the 
masonry control joints extend the full height 
of the wall and two extend from the tops of the 
windows to the top of the wall. 
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Figure 1-17. An exterior elevation is an orthographic projection of an exterior wall. 


rm EDETÀ 
BN 


3s030-CC-2 3030<С-2 


E E ETÀ 2 E = d 
3030CC-2 30%0СС-2 is 
WINDOW 
DESIGNATIONS 


William Brazley and Associates 


20  Printreading for Residential and Light Commercial Construction 


'The head jambs for the casement clad windows 
are 7'-4" above the finished floor. The two corner 
windows are designated 3048 CC-2 and measure 
30" x 48". The remaining windows are designated 
3030 CC-2 and measure 30" x 30". The hinged 
sides of the windows are indicated by the apex of 
the hidden lines. Skylights shown on the lower 
roof are not called out in this elevation. 

Interior elevations clarify size dimensions 
and locations of items such as appliances, fix- 
tures, cabinets, mantels, and bookcases. The 
interior elevations in Figure 1-18 show a mas- 
ter bath. See Figure 1-18. The floor-to-ceiling 
height in the bathroom is 8'-0". The walls are 
finished with gypsum board. A water closet (WC) 
is installed between the shower and vanity. The 
shower has a glass door and the vanity has two 
lavatories separated by an all-drawer unit. The 
countertop and backsplash are marble. Medicine 
cabinets, on each side of the mirror, are hinged 
along the outside edge. 


TW 


= В а 


appliances, and lighting fixtures. 


Sections 


A section is a scaled view created by passing a 
cutting plane either horizontally or vertically 
through a portion of a building. Sections show 
features of a building that are not apparent on 
the plan views or elevations. Cutting planes are 
passed through the building at the most advanta- 
geous point to provide clear information. Cutting 
planes for sections are included on many types of 
working drawings. Direction arrows indicate the 
line of sight and a reference indicates the sheet 
on which the identified section is located. 
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Figure 1-18. Interior elevations are orthographic projec- 
tions of interior walls and partitions. 


The most common section is taken through 
an exterior wall. Exterior wall sections show 
foundation wall and footing details, wall and 
floor framing details, height of windows above 
the floor, eaves construction, and roof construc- 
tion. The wall section in Figure 1-19 is a section 
taken through the storefront of a commercial 
building with a slab-on-grade foundation. See 
Figure 1-19. The wall of the second floor portion 
of the building is a typical wood-framed wall us- 
ing 2 x 4s. The wall is supported by a steel plate 
welded to the wide-flange beam that is located 
above the storefront. The storefront wall carries 
little structural load because of the large wide- 
flange beam over the storefront. The first floor 
wall below the wide-flange beam is also framed 
with 2 x 4s, but is a non-load-bearing wall. The 
framing acts as a closure for the wall above the 
door. Note that the exterior wall finish for the 
second floor is 1 x 6 redwood siding, and the first 
floor exterior wall finish above the door is a fixed 
section of the door unit. The first and second 
floor walls are finished with %” gypsum board 
on the interior. 

Several sections may Бе required if the con- 
struction varies from one part of the building 
to another part. Longitudinal and transverse 
sections may be included in a set of prints. A 
longitudinal section is a section created by pass- 
ing a cutting plane through the long dimension 
of a building. A transverse section is a section 
created by passing a cutting plane through the 
short dimension of a building. 
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Figure 1-19. Sections are commonly taken through exte- 
rior walls and provide information about wall construction. 


An offset section may be shown on a set 
of prints when an architect shows features 
such as windows or doors that are not in 


a straight line. The cutting plane for an 
offset section is bent or “offset” to allow 
the cutting plane to intersect the desired 
feature. 


Details 


A detail is a scaled plan view, elevation, or sec- 
tion produced at a larger scale to show special 
features. Standard working drawings in a set of 
prints are generally created at a small scale and 
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See Figure 1-20. Details are created for any 
part of a building that cannot be shown clearly 
and conveniently on working drawings. 


WRITTEN DESCRIPTIONS 


Working drawings show exterior walls, interior 
partitions, and other features of a building using 
lines, symbols, and conventional representations. 
Specifications and notations provide additional 
clarity and reinforce information presented on 
the working drawings. Specifications may consist 
of a few printed sheets or a book of several hun- 
dred pages, depending on the complexity of the 
project. A variety of notations may be included 
on a set of prints. This information is shown in 
one or more of the following four ways: 


e Information is included in the title block. 

• Descriptive information is placed near a 
specific item and connected with a leader 
terminated by an arrowhead or a dot. 

e Specific information that refers to one 
building condition is noted near its location 
on the prints. 

* General information applying to several 
sheets in the prints is placed in a conve- 
nient space. 


= 


t 


American TIU ОШ” 
Details тау be provided to show special features such as the 
construction of an elaborate handrail. 


do not always show small details clearly. When 
this occurs, an architect shows a small part of a 
building at a larger scale or full size, if possible. 
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Details 


Figure 1-20 
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Figure 1-20. Details are sections, plans, or elevations drawn to a larger scale. Barclay and Associates 


Title Block 


The title block is the best place to begin read- 
ing a set of prints. The title block includes the 
project name and location, architect's name and 
office location, architect seal, plan completion 
date, drafter initials, sheet number and number 
of sheets in the set of prints, name of the sheet, 
and other information as determined by the 
architect. See Figure 1-21. 


CONVENTIONS 


Depiction and description of relatively complex 
building parts is simplified using conventions 
such as abbreviations and symbols. An abbre- 
viation is a letter or series of letters denoting 
a complete word. Standard abbreviations pre- 
vent clutter on working drawings and allow the 
drawing to be more clearly presented. A symbol 
is a pictorial representation of a structural or 
material component used on a print. Standard 
symbols allow common objects to be shown at a 


Title Block 


Figure 1-21 
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scale to fit the sheets on which plans are printed 
and provide a consistent appearance for similar 
objects. Building components such as windows, 
doors, masonry, plumbing, and electrical parts 
are easily shown with symbols. 

The American National Standards Institute 
(ANSI) is a national organization that helps to 
identify industrial and public needs for national 
standards. ANSI standards are commonly pro- 
duced and co-published with ANSI and member 
technical societies, trade associations, and gov- 
ernmental agencies. Trade associations such as 
the American Welding Society (AWS), ASME 
International, and ASTM International are ac- 
tively involved in standards development. 


Abbreviations 


Abbreviations are used throughout a set of prints 
to describe materials and processes while con- 
serving space on the sheets. Abbreviations also 
save time and prevent confusion by presenting 
information in a standard manner. 
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Figure 1-21. Title blocks provide basic information for the complete set of prints. 
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Only uppercase letters are used for abbre- 
viations. All abbreviations that make an actual 
word end in a period in order to distinguish the 
abbreviation from the actual word. For example, 
IN. is the abbreviation for inch and CAB. is the 
abbreviation for cabinet. See Figure 1-22. 
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Figure 1-22. Abbreviations conserve space on drawing 
sheets. 


While many abbreviations are accepted by 
virtue of their common usage, only standard ab- 
breviations should be used on working drawings. 
Standard abbreviations eliminate confusion 
and misinterpretation of the working drawings. 
Although some words use the same standard 
abbreviations, an interpretation based upon 
the context in which they are used clarifies the 
specific use. Examples of the same abbreviations 
for different words are WF and R. WF is the ab- 
breviation for wide flange and wood frame. R is 
the abbreviation for riser and room. A table of 
abbreviations is included in the Appendix. 


Symbols 


Prints use a variety of symbols to represent 
various building materials and components. 
Symbols are shown on plan views, elevations, 
sections, and details. Publications available from 
standards organizations such as ANSI include 
standard symbols used to represent the building 
materials and components. For example, ANSI 
Y32.9—Graphic Symbols for Electrical Wiring 
and Layout Diagrams Used in Architecture and 
Building Construction includes standard sym- 
bols representing various electrical devices and 
components. While standard symbols are recom- 
mended for use, symbols may vary depending on 
the architect. 

Symbol appearance and consistency have 
improved with the use of computer-aided design 
(CAD) symbol libraries. Individual symbols are 
selected from symbols libraries and inserted into 
the working drawings in the proper position. АП 
symbols representing the same objects will be 
shown with the same symbols. 

Symbols represent structural or material com- 
ponents and commonly eliminate the need for de- 
scriptive notations. Electrical symbols represent 
components such as general outlets, convenience 
outlets, switch outlets, special outlets, panels, 
and circuits. Plumbing symbols represent fix- 
tures, drains, piping, pipe fittings, valves, and 
other plumbing-related components. Architec- 
tural symbols represent earth, brick, concrete 
masonry units, stone, tile, glass, wood, gypsum 
board, and other building materials. Heating, 
ventilating, and air conditioning (HVAC) sym- 
bols represent valves, gauges, heaters, ductwork, 
diffusers, and other HVAC components. Symbol 
tables are included in the Appendix. 

Figure 1-23 is a detail of the wall of a light com- 
mercial building. See Figure 1-23. Standard sym- 
bols are used to depict building materials. The 2 x 6s 
below the storefront frame are shown using an “X” 
across the end of each piece, indicating rough fram- 
ing. The foundation consists of a concrete footing 
with a concrete masonry unit (CMU) foundation 
wall. Insulation is shown in the 2 x 6 lower wall 
and above the header and top plate. 
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Figure 1-23. Symbols are used on details to clearly 
show different materials and components. 
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Windows 


Windows are shown on plan views and eleva- 
tions with symbols. Basic information such as 
rough opening size is included on plan views, 
elevations, and window schedules. Three classi- 
fications of windows are fixed-sash, sliding-sash, 
and swinging-sash. See Figure 1-24. 

А fixed-sash window is a window in which 
the sash is inoperable. Fixed-sash windows 
are usually large and often fitted with in- 
sulating glass. A sliding-sash window is a 
window in which the sashes can be moved 
vertically or horizontally past one another. 
Sliding-sash windows include double-hung 
and horizontal sliding windows. A double- 
hung window is a sliding-sash window in which 
the two sashes slide vertically past each other. 
А horizontal sliding window is a sliding-sash 
window with sashes that slide horizontally past 
each other. A swinging-sash window is a window 
in which the sashes pivot to provide ventilation. 
Swinging-sash windows include casement, aw- 
ning, and hopper windows. A casement window is 
aswinging-sash window with a vertically hinged 
sash that swings outward. Casement windows 
are available as single windows, in pairs, or in 
multiples. The apex of hidden lines included 
on casement windows in elevation drawings 
indicates the hinged side of the window. An 
awning window is a swinging-sash window that 
is hinged on the top rail of the sash with the 
lower rail swinging outward. А hopper window 
is a swinging-sash window that is hinged along 
the bottom rail of the sash with the upper rail 
swinging inward. Outswinging windows have 
screens toward the room side and are closed by 
roto-operators or lever mechanisms. 


The Window and Door Manvfacturers 
Association (WDMA) is a trade association 
that represents approximately 150 


manufacturers of sashes, frames, window 
units, flush doors, panel doors, skylights, 
and patio door units for domestic and 
export markets. 
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Figure 1-24 
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Figure 1-24. Many lines are omitted when window elevation symbols are drawn. Wood windows have wider sash parts 
than metal windows. Windows in wood-framed walls have wood trim. Windows in masonry walls have a narrow brick 
mold. The hinged side of swinging-sash windows is indicated by the apex of a triangle made with hidden lines. 


Since dimensions and notations are not gener- 
ally repeated on a set of prints, it is often neces- 
sary to refer to a plan view, elevation, section, 
and a schedule to obtain all the information 
about a window. A plan view indicates the loca- 
tion of the windows from the corner of the build- 
ing, from other openings, or both. Dimensions 
locating windows in frame walls or masonry- 
veneer walls are usually given to the centers of 
the windows. Dimensions for windows in solid 
masonry walls are usually given to the edge of 
the opening. See Figure 1-25. 

Elevations provide information about the 
window type and its light (glass) size. See Fig- 
ure 1-26. The light size is described using two 
numbers, such as 24/60, 24—60, 24 x 60, or 2460, 
unless there is a window schedule included in 
the working drawings. The first digits in the 
number represent the light width and the last 
digits represent the light height. For example, 
the light width of a 24/60 window is 24" and the 
light height is 60". Additional letters and num- 
bers are often used to provide more information. 
When several windows are the same type and 
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size, dimensions and light sizes are not shown 
for each window. Rather, this information is indi- 
cated for one window with a notation indicating 
that the window type and size are typical. 
Windows are commonly combined in the same 
frame with other types of windows. Swinging- 
sash and fixed-sash windows are commonly com- 
bined in the same frame. Elevations show the 
arrangement of mullions. A mullion is a vertical 
member of the frame between the sashes. Hid- 
den lines shown on elevation drawings typically 
identify the swinging-sash window. When lines 
are not shown on one sash of a multiple casement 
window, one sash is fixed and the others open. 


The American Architectural Manufacturers 
Association (AAMA) and Window and Door 
Manufacturers Association (WDMA) identify 
the five classes of windows and glass 
doors as Residential, Light Commercial, 
Commercial, Heavy Commercial, and 
Architectural. 
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Figure 1-25. Plan views show window and door locations. 
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Figure 1-26. Light size is shown on elevations. The first two digits indicate light width; the last two digits indicate light 
height. 
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Elevations and window schedules provide information about Figure 1-27. Window height above a finished floor is 
windows fo be installed. usually given to the bottom of the top window jamb. 


Most windows and frames are prefabricated 
in a manufacturing facility and are shipped to 
the job site as a completed unit that is ready to 
install. Tradesworkers prepare exterior walls 
by erecting structural members on each side 
and above and below the opening. Prints pro- 
vide dimensions locating the rough opening 
from the building corner or adjacent opening. 
After determining the window height above the 
finished floor, tradesworkers make allowances 
in the rough opening to allow the window to be 
adjusted to level. 


The National Fenestration Rating Council 
(NFRC) has developed a window energy 
rating system based on the performance 


of the entire window, including the frame, 
light, sashes, and other components. An 
NFRC label includes information about 
visible light transmittance, solar heat gain 
coefficient, and air leakage. 


When windows differ from stock windows in 
trim or installation, a large-scale detail is shown 
on the prints. Figure 1-28 shows a detailed sec- 
tion through a double-hung window taken from 
a manufacturer catalog. See Figure 1-28. The 
portion of the section labeled "Jamb" is a sec- 
tion of the window side jamb looking down that 
has been revolved into place. When reading the 
section, cover the portion labeled “Jamb.” Note 
how the top and bottom sashes slide vertically in 
grooves formed by the window frame members. 
Rough framing members are shown as rectangles 
with diagonal lines. 

Window schedules are typically included on 
a set of prints. А schedule is a detailed list on a 
print that provides information about building 
components such as windows, doors, and me- 
chanical equipment. See Figure 1-29. A window 
schedule describes each window by type, size, 
and special features, such as insulated or tinted 
glass, and factory number. A letter or number 
code on the elevation or floor plan and on the 
schedule identifies each window. Often, window 
schedules are combined with door information 
as a door and window schedule. 
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Rock Island Millwork 
Figure 1-28. A vertical cutting plane passing through 
the window head jamb and sill and a horizontal cutting 
plane passing through the jamb provide a detailed section 
of a window. 


Wood Truss Council of America 
Prefabricated building components, such as trusses, are 
constructed in a manvfacturing facility and are ready to install. 
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Figure 1-29. Window schedules describe each window by type, size, and special features. The window manufacturer's 


product number is often included in a window schedule. 


Doors 


Door classifications include swinging, accordion, 
pocket, sliding, and bifold doors. The symbol for 
swinging doors on plan views is a single line 
with an arc to show the direction of swing. See 
Figure 1-30. Other symbols are used for other 
door classifications. Door hand is the direction 
in which a door swings. When determining door 
hand, the viewer always stands on the outside 
of the door. The outside may be a hallway or the 
street side of an entrance door. For doors that 


open between rooms, the keyed side of the lock 
is considered the outside. 

Reference letters that are keyed to a door 
schedule, are commonly placed on floor plans. 
The door schedule provides information such 
as the size, type, description, and the manufac- 
turer number. Doors may also be described by 
notations at each door and descriptions in the 
specifications. The designation 2/-8" x 6/-8" x 
1%” indicates the door width, height, and thick- 
ness, respectively. 


Door Symbols and Hands | 
Figure 1-30 


vA 
INTERIOR DOOR EXTERIOR DOOR 
Swinging Doors 


NY NER EE 


Accordion Doors Pocket Door 


a es кы мс 


Sliding Door Bifold Doors 
PLAN VIEWS 


\INSIDE INSIDE 


OUTSIDE OUTSIDE 


Left Hand 


HINGES ON LEFT, 
OPENS INWARD 


Left Hand Reverse 


HINGES ON LEFT, 
OPENS OUTWARD 


INSIDE INSIDE 


Ж еш 


OUTSIDE V OUTSIDE 


Right Hand 


HINGES ON RIGHT, 
OPENS INWARD 


Right Hand Reverse 
HINGES ON RIGHT, 
OPENS OUTWARD 


DOOR HAND 


Figure 1-30. Door symbols are shown on plan views. 
Door hand is the direction in which a door swings. 


Two general types of door designs are panel 
and flush doors. See Figure 1-31. A panel door is 
a door with individual panels between the stiles 
and rails. A flush door is a door with flat surfaces 
on each side; the stiles and rails are concealed 
within the door. 

Some doors are also designated as fire doors. 
A fire door is a fire-resistant door and assembly, 
including the frame and hardware, commonly 
equipped with an automatic door closer. The 
five classifications of door openings for fire door 
installation are Class A, B, C, D, and E. The 
classifications are based on the time that a door 
opening withstands penetration by fire. See 
Figure 1-32. 
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Door Types 


Figure 1-31 


Solid-Core Hollow-Core 


Figure 1-31. Two general types of doors are panel 
doors and flush doors. 


FIRE DOOR OPENING CLASSIFICATIONS 
Application 


A Walls separating buildings or dividing one 
building into separate fire areas 
Enclosures of vertical egress in a structure, 
such as stairways and elevators 
Hallways and room partitions 
Exterior walls subject to fire exposure from 
outside the structure 

Е 3/4 Exterior walls subject to moderate to light 
fire exposure | 


Figure 1-32. Fire door classifications are based on the 
time that a door opening withstands failure and penetra- 
tion by fire. 


Both leaves of a pair of hinged swinging 


fire doors must have latch bolts to secure 
the door when it is closed. 
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Wood Doors. Stiles and rails of flush wood doors 
are covered with veneer plies with adjacent plies 
placed at right angles to minimize movement and 
warpage of the door. Two types of wood doors are 
solid-core and hollow-core. 

A solid-core door is a wood door with a core 
constructed of solid wood blocks or particleboard 
glued together and covered with veneer plies. 
Solid-core doors are heavier, resist sound trans- 
mission better, and have less tendency to warp 
than hollow-core doors. Solid-core doors are 
weather-resistant and commonly used for exterior 
openings. Three hinges are required to properly 
hang solid-core doors. Solid-core doors are also 
manufactured with a fire-resistant mineral core 
and are available with various fire ratings. 

A hollow-core door is a wood door with a core 
constructed of corrugated wood or fiber and 
covered with veneer plies. The edges are banded 
with wood stiles and rails for securing hardware. 
Hollow-core doors are not permitted for use in 
exterior openings, as they do not have sufficient 
strength or fire resistance. Building codes re- 
quire that interior doors be at least 1%” thick. 
Due to their light weight, only two hinges may be 
required to properly hang hollow-core doors. 

Panel doors are constructed of solid wood strips 
or wood planks arranged in various patterns and 
rabbeted (grooved) to hold thin panels. Panel 
doors are used for both exterior and interior doors 
in buildings with traditional architecture. 

Flush or panel prehung (package) doors may 
be specified for residential or light commercial 
construction. А prehung door is a wood or metal 
door that is fitted at a mill into the door frame 
with hardware installed. Prehung doors are de- 
livered to the job site ready for installation. 


Metal Doors. Metal doors are utilized in 
heavy traffic areas and where fire resistance is 
required. Metal frames and doors are commonly 
referred to as hollow metal frames and doors. 
The National Association of Architectural Metal 
Manufacturers (NAAMM) is a trade association 
that represents manufacturers of architectural 
metal products such as metal doors and frames. 
NAAMM publishes a variety of specifications 
and standards related to hollow metal frames 


and doors. Metal frames and doors are installed 
for commercial and residential applications 
according to frequency of use, traffic patterns, 
fire ratings, and temperature conditions. 

Hollow metal doors are constructed using steel 
stiffeners in the core or using an impregnated 
kraft paper, foam, or mineral blocking as the 
core. See Figure 1-33. When steel stiffeners 
are used in the core, steel channels or Z-shaped 
sections are installed vertically in the core and 
foam or fiber insulation is placed between the 
stiffeners. Steel face sheets are spot welded to 
the stiffeners to enclose the stiffeners and in- 
sulation. When using an impregnated-material 
core, the steel face sheets are laminated to the 
material using a structural adhesive. Minimum 
metal thicknesses are specified for metal door 
faces depending on the door application. For 
example, 16 gauge (ga) or 18 ga metal door faces 
are required for commercial applications while 
12 ga or 14 ga metal door faces are required for 
institutional applications. Metal doors are typi- 
cally finished with a primer at the factory. The 
doors may also be finished with a baked enamel 
finish, an applied finish such as vinyl cladding, 
a textured, embossed finish such as stainless 
steel, or a polished metal finish. 

Door openings are dimensioned in a manner 
similar to window openings. Centerlines indicate 
the center of each door opening. Dimension lines 
from corners or adjacent building members pro- 
vide horizontal location information. 


Building Codes—Doors. Building codes related 
to doors, exits, and passageways leading to doors 
are specific to ensure the safety of the occupants 
exiting the building in an emergency. Exits and 
passageways must be designed according to all 
applicable building codes to provide safe egress 
from a building. Specific code requirements for 
doors, exits, and passageways are based on the type 
of occupancy, such as residential or commercial, 
and the anticipated occupancy of the building. 


A wall with a revolving door must also 


have a hinged swinging door within 10' of 
the revolving door. 


Metal Door Construction 
Figure 1-33 


METAL RAIL 


STEEL 
STIFFENERS 


METAL STILE 


STEEL FACE 
SHEET- 


BLOCKING 


STEEL FACE 
SHEET 


IMPREGNATED-MATERIAL CORE 


Figure 1-33. The cores of metal doors are constructed 
of steel stiffeners or impregnated material. 
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Per the International Residential Code®, each 
dwelling unit must have at least one exit door to 
provide direct egress from the habitable rooms 
of the building without going through a garage. 
Exit doors should be at least 3'-0" x 6’-8” х 194", 
and must be readily openable from the side on 
which occupants are exiting. The minimum 
width of hallways and other exit passageways 
is 3'-0". A floor or landing must be provided on 
each side of an exit door except for sliding doors. 
The floor or landing at the door should not be 
more than 1%” below the top of the threshold 
and must be at least 36” long measured in the 
direction of travel. 

Per the International Building Code® that ap- 
plies to commercial construction, the minimum 
width of doors should provide a clear width not 
less than 32” and must be sufficient for the oc- 
cupancy load of the building. The clear width of 
the door is measured between the door face and 
the stop with the door opened 90°. When double 
doors without a mullion are installed, one of the 
doors must provide a clear width not less than 
32". The maximum width of a swinging door 
is 48”. Additional building exits (other than 
elevators) are required where occupancy loads 
exceed a minimum number of people. Special 
doors, such as revolving doors, sliding doors, and 
overhead doors, may not be used as permitted 
exits. Exit passageways must be at least 44” wide 
except when serving an occupancy load of less 
than 50. For occupancy loads less than 50, exit 
passageways should not be less than 36” wide. 
See Figure 1-34. Landings must be provided at 
all doors and should not be less than the width 
of the door. Doors in the fully opened position 
should not reduce the required landing dimen- 
sion by more than 7”. Landings must be at least 
44” long measured in the direction of travel. 

In commercial buildings, location of exits and 
distance to exits are determined by the size and 
layout of the room or building. For example, a 
classroom with an occupancy load of over 50 
people must have two doors placed a distance 
apart that is not less than one-half the maximum 
overall diagonal length of the classroom. 
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Commercial Door Requirements. 


Figure 1-34 


MINIMUM CLEAR WIDTH 


EXIT DOOR MUST 
SWING IN DIRECTION 
OF EXIT TRAVEL 


EXIT PASSAGEWAY 


Minimum Requirements 


DOUBLE DOORS 
WITHOUT MULLION 


EUN 


48" MAXIMUM 
DOOR WIDTH 


32" MINIMUM 
CLEAR WIDTH 


DOUBLE DOORS 


EXIT DOOR 


36" MINIMUM 


EXIT PASSAGEWAY 


Less Than 50 Occupants 


EXIT PASSAGEWAYS 


Figure 1-34. The type of building and occupancy load determine minimum requirements for doors and exit passageways. 


Exit doors serving hazardous areas or with 
occupancy levels of 50 people or more must 
swing in the direction of exit travel. The force 
required to open these exit doors should not ex- 
ceed 30 lb applied to the latch side. Exit doors 
must be openable from the inside without using 
a key or special effort, or applying any special 
knowledge. 


Stairways 


Stairways are typically represented on plan views 
using a series of parallel lines indicating the ris- 
ers. Notations such as *14 R UP" (14 risers up) 


and *13 R DOWN" (13 risers down) indicate the 
number of risers to the floor immediately above 
or below. Ап arrow with the notation points up 
or down, depending on the direction of travel. 
See Figure 1-35. 


Stairways within a dwelling unit must 
have a minimum of 10 footcandles of 


illumination at every tread nosing. A 
footcandle (fc) is a measure of illuminance 
equal to 1 lumen/sq ft. 
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The total rise of a stairway is the vertical 
distance from the surface of the lower floor to 
the surface of the floor above. The total run of a 
stairway is the horizontal distance from the face 
of the bottom riser to the face of the top riser. 
The unit rise is vertical distance from the top 
of one tread to the top of an adjoining tread in 
a stairway. The unit run is the width of a stair 
tread not including the nosing. 


Local building codes usually provide a means 


FIRST FLOOR PLAN of calculating safe and proper stair ratios. A stair 

ratio is the relationship between riser height (R) 

л ЕЧ and tread width (T) in a stairway. Two common 
EIFE stair ratio formulas are as follows: 


m „ ГГА 
BASEMENT FLOOR PLAN T+R=17" to 18 


SECOND FLOOR Applying the first stair ratio formula, riser 
> heights and tread widths commonly specified 
| are as follows: 
Riser Tread Total 
6'-8" HEADROOM 6” " 11” п 17” 
60” ij 1112" = 18” 
' FIRST FLOOR 63A" Tn 11 м” xx 1 g” 


6'-8" HEADROOM 


BASEMENT FLOOR 
SECTION 


Figure 1-35. Stairways are shown on plan views and 
sections. 


In multistory buildings, stairs may be 
straight-run, straight-run with a landing, L- 
shaped with a landing, U-shaped with a landing, 
L-shaped with winders, U-shaped with wind- Bi 
ers, circular, or spiral. See Figure 1-36. Other КОТОКО О Council 
shapes may be developed through combinations Building codes specily minimum tread depths and maximum 
of the basic shapes. riser heights for stairways. 


36  Printreading for Residential and Light Commercial Construction 


Stairway Shapes 


Figure 1-36 


9RUP LANDING 9 R UP 


STRAIGHT-RUN L-SHAPED 
STRAIGHT-RUN WITH LANDING WITH LANDING 


[emen 
LANDIN 


G 
a 


3 WINDERS 


U-SHAPED L-SHAPED U-SHAPED 
WITH LANDING WITH WINDERS WITH WINDERS 


U-SHAPED WITH 
SEMICIRCULAR LANDINGS 


Architects must design risers and treads to fit 
within accepted dimensions and code require- 
ments. The preferred angle for a stairway is 30° 
to 35°. Less of an angle produces large total runs. 
Steeper angles do not facilitate easy climbing. 
See Figure 1-37. 


Building Codes—Stairways. Stairways with 
two or more risers must comply with building 
code requirements. Commercial and residential 
stairways have different building code require- 


м. : ' ' » ments. Commercial stairways have additional 
Riser form boards should be beveled at the bottom to allow the requirements based on the anticipated building 


entire tread to be troweled. occupancy and use of the stairway. 


* - 


Tread and Riser Requirements* 
Figure 1-37 


E 35? 
30° 


PREFERRED STAIRWAY 
ANGLE 


67-8” 
MINIMUM 59 


RISER 


FINISHED FLOOR 


15-4” 
TOTAL RUN 


* based on the International Residential Code and International Building Code 
Figure 1-37. Minimum headroom for stairways is 6-8". The preferred stairway angle is 30° to 35°. 


Per the International Building Code, maxi- 
mum riser height is 7" and minimum riser height 
is 4" measured vertically between leading edges 
of adjacent treads. Minimum tread depth is 11" 
measured horizontally between the foremost 
projections of adjacent treads. See Figure 1-38. 
The difference in riser heights and tread depths 
in a stairway should not exceed ?4e". The mini- 
mum headroom for all portions of a stairway is 
80" measured vertically from an inclined plane 
formed by adjacent tread nosings. A landing or 
floor must be provided at the top and bottom of 
stairways. The landing width should not be less 


MINIMUM MINIMUM 
TREAD DEPTH TREAD DEPTH 
ES 
MAXIMUM К Р MAXIMUM 
RISER 8'-34" Ea 7 
HEIGHT 
T 
RESIDENTIAL COMMERCIAL FINISHED FLOOR 
— 8! STAIRWAYS STAIRWAYS = = Tt =a 
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9'-21/7" 
TOTAL RISE 


than the stairway width. Landings must have a 
minimum dimension measured in the direction 
of travel equal to the stairway width, and should 
not exceed 48" where the stairway has a straight 
run. À stairway should not have a vertical rise 
greater than 12'-0" between floors or landings. 


Always refer to the building code in effect 


in the particular jurisdiction regarding 
information about permitted stairway 
dimensions. 
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11” MINIMUM TREAD 
DEPTH EXCEPT FOR 
WINDING OR 
SPIRAL STAIRWAYS 


| 


RISER 4” MINIMUM 
HEIGHT 7" MAXIMUM 


STAIRWAY WITH TWO OR 
MORE RISERS MUST MEET 
CODE REQUIREMENTS 


WITHIN 
DWELLING 


UNITS DWELLING UNITS, SPIRAL STAIRWAYS, 
AND AISLE STAIRWAYS 


One Handrail 


Required Required 


MINIMUM RISER HEIGHT 
AND RUN OF STEPS 


Two Handrails 


gu 
MINIMUM 


d. 44" 


MINIMUM 
49 or Fewer 50 or More 
Occupants Occupants 

OCCUPANCY LOADS DETERMINE 

MINIMUM STAIRWAY WIDTH 


OUTSIDE 
HANDRAIL 


INTERMEDIATE 
HANDRAIL 


WITHIN 
30" OF 
HANDRAIL 


Two Outside and One 
Intermediate Handrail Required 


HANDRAIL REQUIREMENTS 


* based on the International Building Code 


Figure 1-38. Commercial stairway requirements differ from residential stairway requirements. Stairways with two or 
more risers must comply with minimum requirements. 


National Wood Flooring Association 
Handrails must be provided for stairways with two or more risers. 


Stairway width is based on the building oc- 
cupancy. Stairways in buildings equipped with 
sprinkler systems are not required to be as wide 
as stairways in buildings without sprinkler sys- 
tems. Stairways serving occupancy loads of 49 
people or less must have a minimum width of 
36”. Handrails must be provided for stairways 
with two or more risers. One handrail is required 
for stairways within dwelling units, spiral stair- 
ways, and aisle stairways. Handrails must be 
provided on both sides of all other stairways. 
Intermediate handrails are required on wide 
stairways so all portions of the stairway width 


are within 30" of a handrail. The handrail height 
must be a minimum of 34" and a maximum of 38" 
above the tread nosings. A clear space not less 
than 1% must be provided between the adjacent 
wall and handrail. 

Per the International Residential Code, which 
applies to one- and two-family dwellings, maxi- 
mum riser height is 734", which is measured ver- 
tically between leading edges of adjacent treads. 
Minimum tread depth is 10", which is measured 
horizontally between the foremost projections of 
adjacent treads. The difference in riser heights 
and tread depths in a stairway should not ex- 
ceed %”. Minimum headroom for all portions of 
a stairway is 6'-8" measured vertically from the 
inclined plane formed by adjacent tread nos- 
ings. A landing or floor must be provided at the 
top and bottom of stairways. The landing width 
should not be less than the stairway width and 
have a minimum dimension of 36" measured in 
the line of travel. 

Residential stairways should be a minimum 
of 36" wide and handrails must not project more 
than 477" on either side of the stairway. Minimum 
clear stairway width should not be less than 3177" 
when a handrail is installed on one side or 27" 
when handrails are installed on both sides of the 
stairway. Handrails must be provided on at least 
one side of the stairway a minimum of 34" and a 
maximum of 38" above the tread nosings. A clear 
space not less than 1/7" must be provided between 
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the adjacent wall and handrail. Ends of handrails 
must return or be terminated at newel posts or 
safety terminals. The cross-sectional area of a 
handrail must be 1%” minimum or 2" maximum. 
See Figure 1-39. 


11/2” MINIMUM CROSS-SECTIONAL 
d AREA OF 11/4” TO 2" 
cem rm Е 
АМЕ. 
{ЛЕП ; 
rue к mi Va b ЛАК. nos "p. 


nna miseris 
i” YT 


2" E AK PLUG 
d dde оо 


PATS © 2-5 A. MIN 
2 РЕ ку. 


Р HANDRAIL, ALTERNATE 2 


a'z p-o" 


Harold L. LePere and Assoc. Inc., 
Architects, Planners, and Interior Designers 


Figure 1-39. Details show critical handrail dimensions. 


Refer to the CD-ROM in the back of the book for Chapter 1 Quick Quiz?and E | 3 
related printreading and reference material. i 
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8. The point of beginning for a one-family dwelling is shown on the plot 
plan as 312’-0”. A one-story house with full basement is to be built on 
the lot. The first floor elevation is 316-6”. The basement floor is 97-0” 
below the first floor. What is the elevation of the basement? 


9. A single-light window is designated 30/36. What is the area in square 
inches? 


10. A set of straight-run stairs is designated 16 R UP. Each riser is 6" high. 
What is the total rise of the stairs? 
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information 


Sketch isometric drawings of problems 1 to 6. Refer to the Appendix for 
wings. 


regarding sketching isometric dra 
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Sketch the front, top, and right side views of problems 7 to 9. Refer to the Appendix 


for information regarding sketching multiview drawings. 
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Sketch a two-point perspective drawing for problem 10. Refer to the Appendix for 
information regarding sketching perspective drawings. 
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1. The __ has the responsibility of providing all required dimensions for 
the plans. 
А. owner 
B. builder 
C. architect 
D. contractor 


2. А door designated 2-8" x 6-8" x 134” __ 
А. may be used as an exterior door 
B. is a left-hand door 
C. is a flush door 
D. none of the above 


3. Cross-sectional areas of handrails must not be less than 114” nor more 
than ^" 


4. . terminate dimension lines. 
А. Arrows 
B. Dots 
C. Slashes 
D. all of the above 


5. The preferred angle for a stairway is between 30° and. *. 
А. 35 
В. 40 
(45 
D. 60 


6. Me number 30/48 near windows shown on a set of prints indicates 
that —— 
A. 30 window lights are 48" high 
B. from 30 to 48 windows are installed 
C. window lights are 30" wide and 48” high ` 
D. window lights are 30" high and 48" wide 
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True-False 


T 


7. The minimum clear width of an exit door is ___. 
A. 2'-6" 
B. 2’-8” 
CTS" 
D. no such requirement 


8. The cutting plane for a floor plan is generally taken the floor being 
shown. 


А. on 

В. 5'-0" above 

C. at any convenient height above 
D. below 


9. Minimum headroom required for a stairway is _. 
A. 6'-0" 
В. 6'-6" 
C. 6-8” 
Duy" 


1. A section through the side jamb on a window detail is a slice through 
the jamb looking down. 


2. Prehung doors include the door frames and hardware. 


3. Working drawings include all of the information needed to construct a 


building. 
4. Concrete walkways and driveways are shown on plot plans. 
5. All drawings on a single print sheet must be drawn to the same scale. 


6. Location of water, sewer, and electrical power is generally indicated on 
plot plans. 


7. The unit rise of a stairway is the height of each riser. 
8. Casement windows swing outward. 


9. Door openings on plan views are dimensioned in a manner similar to 
window openings. 


10. Windows in masonry walls are generally dimensioned to the edge of 
the opening. 


11. Software is the operating system of a CAD system that allows hardware 
components to interact. 


12. The use of hidden lines on working drawings is minimized to avoid 
confusion. 
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Completion | 


13. 
14. 


15 


16. 
17. 


19. 


N 
= 


11. 


Elevations are always drawn to the same scale as floor plans. 


Exit passageways must be a minimum of 44” wide except when serving 
a capacity load of less than 50 people. 


Symbols may be used on floor plans and elevations but should not be 
used on details or sections. 


The two general types of doors are flush and panel. 


When the same size and type of windows are shown on a drawing, the 
dimensions and light size of each are provided for clarity. 


General information pertaining to drawings on several sheets in a set of 
prints must be included in the title block. 


Window components are shown in detail on floor plans. 
An extension line is always terminated by an arrowhead. 


The hinged side of a window is shown by the apex of a dashed triangle 
drawn on the window in an elevation. 


The abbreviation for center is CINT. 


Conventional representation of lines used for drawings is prescribed in 
ANSI  . 


Lines below a surface or behind an object are drawn as ___ lines. 
— İs the relative size to which an object is drawn. 
— are shown to locate points from other points on the prints. 


— plans show the location and orientation of a building on the lot. 


___ ordinances restrict the use of land to particular types of businesses 
or dwellings. 


contour lines show existing grade. 


ы information for commercial buildings is generally shown оп __ 
plans. 


Elevations are ___ drawings showing vertical planes of a building. 


A(n) ___ is created by passing a cutting plane through a portion of a 
building. 
Only ___ letters are used for abbreviations on working drawings. 
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12. ___ may be drawn of any part of a building that is not clearly shown on 
the prints. 


13. ___ hinges are required to hang solid-core doors. 
14. The minimum size of an exit door is __ wide by 6-8” high. 
15. The total — of a stairway is its total height. 


16. The front view of an orthographic projection shows the ___ and height 
of an object. 


17. Window height above a finished floor is usually indicated to the bottom 
of the top window — . 


18. A(n) line is utilized to show that a detail continues but is not drawn. 


19. Drawings completed with — projection techniques are commonly 
referred to as multiview drawings. 


20. . plans show the location of existing buildings on the property. 


True-False 

i F 1. Plumbing fixtures are generally shown on residential floor plans. 

T F 2. Details may be part of a plan view, elevation, or section drawn at a 
larger scale. 

T F 3. A casement window is a type of sliding-sash window. 

ji F 4. The keyed side of a lock is considered the inside for doors that open 
between rooms. 

T F 5. Hollow-core doors may be used for any room or any entrance of a 
one-family dwelling. 

T E 6. A floor or landing is required on each side of a door. 

Dn F 7. The minimum riser height for a commercial stairway is 6". 

[| F 8. Pictorial drawings show height, length, and depth of an object. 

T F 9. Awning windows swing outward. 

T F 10. Hollow-core doors have a core of wood blocks. 

T Е 11. Exterior elevations are used to show cabinet details. 

П F 12. A code reference near a cutting plane indicates the sheet number on 


which the identified section is found. 
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1 F 13. Symbols are not used on sections in order to avoid confusion on the 


drawings. 
T F 14. The diazo print process produces black lines on a white background. 
T F 15. A dimension, without other notation, should only be shown once on a 
print. 
Т Р 16. Steep stairs have wide treads and low risers. 
T F 17. А centerline and a cutting plane are drawn with the same linetype. 
T F 18. A standard abbreviation on a print can have only one meaning. 
Matching 
Refer to Appendix. 
1. Water closet A. W 
2. Wood : B. WP 
3. Riser C. WS 
4. Waterproof D. WC 
5. Roof Е. К 
6. Elevation ЕТЕР 
7. Entrance G. WD 
8. Water H.E 
9. Weatherstripping 1. ENT 
10. East J. RF 
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Identificatio 
| > 1. Straightrun stairway 


2. Total rise 
3. Circular stairway 


ET we 4. Straightrun stairway 
a 
H 
E 
EN S 
Ста 


with landing 


5. Finished floor 
6. Riser 

7. Tread 

B. Total run 


9. Headroom 


10. Stair angle 
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Identification 


Identification 


oN Q тч Aa Q мю 


. Leader with open 


arrowhead 


e Section line 


. long break line 


. Hidden line 


‚ Object line 


e Short break line 


. Cutting plane 


„ Leader with closed 


arrowhead 


e Centerpoint 


. Centerline 


. Left-hand 


Left-hand reverse 


Right-hand 


. Right-hand reverse 
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A variety of materials аге used to construct 
residential and light commercial buildings. These 
materials include wood, concrete, masonry, metal, 
insulation, plastics, glass, and gypsum products. 


УР 3 Various materials are used for electrical and 
- 3*7". | mechanical systems. 
wd Чы et 
аа" E 
wi com. EJ 
"я i г LE =" 
i А Jo/ me 
| + А > " RD ч мез, [SS у / 
"v ж © JT / к: 4 Ns 3 Ej / 
WOOD 2x 6, and 1x 6. The nominal size is the dimen- 


sions of a piece of lumber before it is dried and 
surfaced. Nominal sizes are not actual sizes but 
are used for descriptive purposes. For example, 
a piece of lumber with a nominal size of 2 x 4 
has an actual size of 112" x 3%”, 

Many engineered wood products are avail- 
able to take the place of solid wood members. 
Engineered wood products can be utilized as 
joists, beams, and other structural members. 
Because they are made of various wood compo- 
nents rather than solid pieces of wood, the use 
of these engineered wood members minimizes or 
eliminates shrinkage and warping. 


Wood is a common construction material used 
for structural and finish applications. Wood is 
divided into two main classes—softwood and 
hardwood. Softwood lumber is manufactured 
from softwood trees called conifers. Conifers 
have thin needles and bear cones. Common soft- 
wood species are Douglas fir, pine, and redwood. 
Hardwood lumber is manufactured from broad- 
leaved deciduous trees that lose their leaves 
in the autumn. Common hardwood species are 
maple, oak, and birch. 

Each wood species has unique properties. 
Certain pine, hemlock, and fir species have 
excellent structural properties and are used for 
rough framing members. Maple and oak, com- 
monly used for finish applications, are hard, 
wear-resistant, and fine-grained. Mahogany is 
commonly used as a veneer. Birch and certain 
pine species are used for trim members. Trim 
members are commonly finger-jointed to create 
longer lengths from shorter pieces. Walnut and 
fruitwoods such as cherry are generally used 
for furniture because of their beauty, but are 
rarely used for trim members in buildings due 
to their cost. 

Rough lumber is available in 2’ increments and Wood is commonly used for structural applications including 
is described by its nominal size, such as 2 x 4, studs, headers, plates, and joists. 
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The symbol for wood-framed walls and inte- 
rior partitions on plan views is two parallel lines 
(representing the two faces of the wall or parti- 
tion) with a space between the two lines. See 
Figure 2-1. Walls are generally considered to 
be load-bearing while partitions are considered 
to be non-load-bearing. Alternate symbols may 
be used to represent wood on display drawings or 
remodeling drawings. Wavy lines may be used to 
fill wall and partition cavities on display drawings 
to allow the walls to be shown more prominently. 
In remodeling drawings, parallel lines may be used 
to fill wall and partition cavities to show parts that 
are new or require changes. See Figure 2-2. 

Symbols are also used to represent wood 
members in sections and construction details. 
See Figure 2-3. End views of rough framing 
members are indicated with crossing diagonal 
lines within each piece. Face views of framing 
members are shown with two parallel lines. 
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DISPLAY DRAWING SYMBOL 


PARTITION 
SYMBOL 


20-2" 


7-6" 


Figure 2-1. The symbol for wood-framed walls and parti- 
tions is two parallel lines with space between them. 
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Figure 2-2. Wall and partition symbols for display drawings and remodeling can be filled in with wavy or parallel lines. 


Wood Symbols 


Figure 2-3 
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Large Scale 
PLYWOOD 


PARALLEL 
| | LINES 


Face View 


DIAGONAL 
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End View 


FRAMING 


FREEHAND 
LINES 


End View 
FINISH 


Ya” PLYWOOD SHEATHING 


RAFTER 
(FACE VIEW) 


P i 22227 


| TOP PLATE 
(END VIEW) 


STUD 
(FACE VIEW) 
BLOCKING 
(END VIEW) 


V" GYPSUM BOARD 


INTERMEDIATE 
FIBERBOARD 


Figure 2-3. The symbol for end views of wood members 
in sections and details is diagonal lines drawn through the 
member. 


Finish wood members, such as moldings and 
trim, are shown with freehand lines to represent 
wood grain. Plywood drawn at a small scale is 
shown using the same symbol as wood trim 
members. When the scale is large, horizontal 
lines are added to indicate the plies but no at- 
tempt is made to show the exact number of plies. 
Various abbreviations are used to describe other 
panelized wood products such as oriented strand 
board (OSB). 


Chapter 2 * Construction Materials 59 


Structural Properties of Wood 


Proper specification and uses of wood in con- 
struction is the responsibility of the architect, 
engineer, and tradesworker. Architects and 
engineers determine the structural needs and 
the available wood species that has the best 
structural properties for the job. One factor that 
must be considered when specifying wood spe- 
cies is the maximum allowable unit stresses of 
the wood. See Figure 2-4. The table identifies 
the maximum allowable unit stresses (in pounds 
per square inch [psi]) for common wood species, 
plywood, and glued laminated (glulam) timber 
used in construction. 

When stresses such as loads are applied to 
wood members, the wood fibers react to the ap- 
plied stress. Extreme fiber stress is the resistance 
to the shortening and lengthening of wood fibers 
when a wood member is placed in a position 
where it may bend under a load. Horizontal 
shear is the resistance of wood fibers sliding past 
one another lengthwise when a wood member 
is placed in a position where it may bend un- 
der a load. The fibers may also be compressed 
when loads are applied. Compression across the 
grain is the resistance to compression at right 
angles to the axis of the wood member. Com- 
pression parallel to the grain is the resistance 
to compression parallel to the axis of the wood 
member. Compression parallel to the grain is 
always significantly greater than compression 
across the grain due to the fiber structure and 
arrangement. The modulus of elasticity is the 
relationship of the unit stress to unit elongation. 
When a member is placed under stress, it will 
elongate at a uniform rate until it reaches its 
limits of elasticity, after which it will no longer 
return to its original length. 

Architects and engineers calculate the load- 
ing and sizes of floor joists required to span a 
certain distance and make similar decisions 
regarding the sizes of other structural members. 
Tradesworkers must read, interpret, and follow 
the prints and specifications regarding materials 
and their installation, and are responsible for 
properly framing and finishing the building. 
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MAXIMUM ALLOWABLE UNIT STRESSES 


Extreme Fiber 


Species and Stress and Horizontal 


Commercial 
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Grade to Grain* 
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течи 


TENSION 


American Hardwood Export Council 
Trim members enhance the finished appearance of a room. 


Trim Members 


Many types and shapes of wood trim members are 
available for residential and commercial construc- 
tion. See Figure 2-5. Finished wood trim mem- 
bers, such as moldings, are produced in standard 
sizes and shapes at a mill or manufacturing plant. 
Wood trim members are cut to width and length 
and molded from hardwood or softwood lumber. 
Trim members are available unfinished, primed, 
or prefinished. Softwood molding with a primed 
finish is typically used for applications where a 
painted finish is required. Hardwood molding is 
usually installed where the trim members are to 
retain a natural finish. 
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Trim Members 


Figure 2-5 


Colonial Round Edge 
CHAIR RAILS 


Modern Colonial Round Edge Pilaster 
BASE 


Modern 


E E QUARTER ROUND | BASE SHOE COVE 
Round Edge 


Colonial Colonial Modern - Round Edge 
CORNER BEADS 


Modern Colonial 


Round Edge 
MULLION CASINGS 


Colonial Round Edge 


Cloverleaf Fluted 
BASE CAPS . HANDRAILS SCREEN BEADS 


Figure 2-5. A variety of trim members are used in residential and light commercial construction. 
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Plywood and Wood Panel Products 


Plywood is a panel product made of plies (wood 
layers) that are glued and pressed together un- 
der intense heat and pressure. Plywood contains 
an odd number of plies—generally 3, 5, or 7 
plies, depending upon the panel thickness. See 
Figure 2-6. The odd number of plies ensures that 
the grain on each face runs in the long direction 
of the panel. Plywood in which the grain runs in 
the short direction of the panel is also available, 
but must be special ordered from a supplier. 
Various veneer grades, which include N, A, B, 
C, C Plugged, and D, are utilized for different 
applications. The highest veneer grade—N—is 
either 100% heartwood or 100% sapwood, and is 
intended for natural finishes. The lowest veneer 
grade—D—contains large knots and knotholes, 
and is intended for rough applications. 

Performance rated panels are typically used 
for structural applications, such as wall and 
roof sheathing and subfloor. A performance 
rated panel is a structural plywood panel that 
conforms to performance-based standards for 
dimensional stability, bond durability, and struc- 
tural integrity, for example. Performance rated 
panels are manufactured from softwood lumber. 
The softwood species affects the strength and 
stiffness of the panels. A waterproof adhesive 
is used to bond the plies together for struc- 
tural panels. Plywood is typically supplied in 
4’ x 8’ panels, but 4’ x 10’ and 5’ x 12’ panels 
are also available. Common panel thicknesses 
range from 1⁄4” to 78”. Plywood is also available 
with finish surface veneers such as birch, maple, 
and oak that are used for wall paneling, cabinets, 
vanities, and shelving. 

Plyform® is a performance rated plywood 
panel specifically manufactured for use as con- 
crete forms. Plyform panels are finished with a 
protective overlay to allow for repeated use with- 
out concrete adhering to the surface. Plyform 
panels create a smooth-finished concrete surface. 
Various grades of Plyform panels are available 
for various strength requirements. 

Medium density overlay (MDO) and high den- 
sity overlay (HDO) plywood panels are treated on 
their surface veneer with an opaque resin. MDO 


plywood is used for siding and other exterior 
applications where painting is required. HDO 
plywood is suitable for use as concrete forming 
material, kitchen countertops, or other high- 
performance applications. 

Fiberglass reinforced plastic (FRP) plywood 
has a surface treatment of fiberglass-woven 
fabric saturated with resins, glass fiber mats 
saturated with resins, or chopped glass strands 
and resins. These overlays vary from 25 mils to 
60 mils thick. FRP plywood may be used for 
heavy-duty applications such as concrete forms. 


FACE VENEER 


CROSSBANDS 


Figure 2-6. Plywood contains an odd number of plies to 
ensure that the grain on each face runs in the long direc- 
tion of the panel. 


Oriented Strand Board. Oriented strand 
board (OSB) is a wood panel in which wood 
strands are mechanically oriented in particular 
directions and bonded with resin under heat and 
pressure. OSB panels are composed of an odd 
number of layers running in the same direction 
as plywood plies. OSB panels are available in 
thicknesses ranging from 546” to 14%”, and are 
commonly used for subfloors and wall and roof 
sheathing. See Figure 2-7. 


ORIENTED STRAND BOARD (OSB) 


DIMENSIONAL 
LUMBER ~ 


OSB WEB —., 
4 


WOOD I-JOIST 


APA—The Engineered Wood Association 


Figure 2-7. Oriented strand board (OSB) and the web 
of wood Hoists are composed of wood strands that are me- 
chanically oriented in particular directions. 
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Wood I-Joists and Rim Boards. A wood I- 
Joist is a load-bearing structural member that 
consists of an OSB or plywood web between 
two pieces of dimensional lumber, forming an I. 
Wood I-joists are used for floor and ceiling joists 
and rafters in residential and light commercial 
construction. Rim boards are installed at the 
ends of wood I-joists in a manner similar to the 
manner in which header joists are installed at 
the ends of solid wood joists. Rim boards are 
manufactured from OSB in sizes that correspond 
to sizes of wood I-joists. Up to 24' lengths can be 
spanned with rim boards. 


Nonstructural Panels. Nonstructural panels, 
such as particleboard, fiberboard, and hardboard, 
are comprised of sawmill residue or various wood 
byproducts that are mixed with binders or other 
resins and formed into sheets under intense 
heat and pressure. Particleboard panels are 
used for underlayment, shelving, and cabinet 
components. Medium-density fiberboard (MDF) 
is a nonstructural panel product used for siding, 
moldings, shelving, and cabinet components. 
Hardboard is a nonstructural panel product used 
for wall paneling, cabinet components, underlay- 
ment, and siding. 


Structural Insulated Panels. A structural 
insulated panel (SIP) is a structural member 
consisting of a thick layer of rigid foam insulation 
pressed between two OSB or plywood panels. 
Expanded polystyrene is commonly used as 
insulating foam. Structural insulated panels are 
-available in sizes from 4’ x 6’ to 8’ x 24’. SIPs are 
structurally rated to provide lateral strength and 
uniform load capacity throughout the panel, and 
are used for roofs and walls of buildings. See 
Figure 2-8. 


Parallel Strand Lumber. Parallel strand 
lumber (PSL) is an engineered wood product 
manufactured from wood strands or flakes and 
waterproof adhesives and cured under intense 
heat and pressure. Parallel strand lumber is 
manufactured to the same dimensions as solid 
lumber such as 2 x 10s. PSL is commonly used 
for load-bearing applications such as headers 
and beams. 
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Structural Insulated Panel Association 


Figure 2-8. A structural insulated panel (SIP) is a structural member consisting of two outer skins, commonly OSB, with a 


core of insulating foam sandwiched between them. 


Glulam Timber. Glued laminated timber 
(glulam) is an engineered wood product comprised 
of layers of wood members (lams) that are joined 
together with adhesive to form larger members. 
Glulam timbers are manufactured in many 
standard and custom sizes and shapes. Long 
spans are possible with glulam timbers. Glulam 
timber surfaces are often exposed in finished 
construction. 


The use of glulam timber dates back to the 
early 1900s when the first patents for 
glulam were issued in Switzerland and 
Germany. One of the first glulam timber 


structures in the United States was built for 
the USDA Forest Products Laboratory in 
1934. Since that time, glulam timber has 
become one of the most widely used 
engineered lumber products. 


CONCRETE 


Concrete is a mixture of cement, fine and coarse 
aggregate, and water. Cement is a mixture of 
shells, limestone, clay silica, marble, shale, sand, 
and other materials that are ground, blended, 
fused, and crushed to a powder. Cement is the 
binding agent in concrete. Aggregate is hard 
granular material, such as sand and gravel, that 
is mixed with cement and water to provide struc- 
ture and strength in concrete. Aggregate includes 
uniformly sized crushed stone or gravel, cinders, 
slag, or other mineral products such as expanded 
mica (vermiculite). Lightweight concrete uses 
lightweight aggregate such as perlite, pumice, or 
vermiculite. Concrete is a strong, durable mate- 
rial when properly prepared and placed. 

The proportions of a concrete mixture affect 
the properties of the final concrete structure or 
member. А concrete mixture is determined by 
the ratio of the concrete ingredients. A ratio of 


1:2:4 indicates 1 part cement, 2 pàrts sand, and 
4 parts gravel (or other aggregate). Concrete 
gains an initial set during the first 12 to 24 hours 
after placement, depending on the atmospheric 
temperature, size of the concrete mass, and 
other factors. 

Concrete forms are generally stripped (re- 
moved) after three or four days. The chemical 
process of hydration, during which concrete 
develops its load-bearing properties and design 
strength, primarily occurs within the first 28 
days after concrete placement. 

Chemical admixtures may also be added to 
concrete to obtain the desired effects. An admix- 
ture is a substance other than water, aggregate, 
or cement that is added to concrete to modify its 
properties. À variety of admixtures may be used 
in concrete mixtures. 

An air-entraining admixture is an admixture 
that provides greater resistancé to freezing and 
high early strength properties. A superplasticizer 
is an admixture that significantly reduces the 
amount of water required in a concrete mixture 
and increases the workability of the concrete. A 
retarder is an admixture that delays the setting 
and hardening of concrete. An accelerator is an 
admixture that shortens the setting time and 
increases early strength of concrete. 

Concrete footings bear the load of the founda- 
tion walls and the building, including its con- 
tents, and are designed according to the load and 
the type of soil on which they bear. Concrete can 
withstand great compressive stress, but is rela- 
tively poor in counteracting bending or tension 
forces. Reinforcement, such as rebar, welded wire 
reinforcement, or fibers, provides tensile strength 
properties to concrete to counteract bending or 
tension forces. 

Rebar (steel reinforcing bars) are placed in 
footings and foundation walls to provide tensile 
strength and to tie together adjacent parts of 
foundations, walkways, and concrete stairways. 
Welded wire reinforcement, also known as welded 
wire fabric, is a grid of heavy-gauge wire that 
is placed in concrete slabs for reinforcement. 
Fiber-reinforced concrete utilizes steel, glass, 
or plastic fibers that are introduced into the 
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concrete mixture during initial mixing. Fibers 
can be used as the sole means of reinforcement 
or can be used in conjunction with rebar. 

An insulating concrete form (ICF) is a type 
of concrete-forming system that consists of a 
layer of concrete sandwiched between expanded 
polystyrene (EPS) foam forms on each side. The 
forms remain in position after the concrete has 
been placed and become a permanent part of the 
walls or floors. Interior walls, floors, and ceilings 
are then constructed using standard wood or 
metal framing members. 


ICF systems are increasingly used for above- 
and below-grade residential and commercial 
construction, including walls and decks. See 
Figure 2-9. ICF construction can contribute 
to LEED? certification since it does not contain 
formaldehyde, and any waste material is 100% 
recyclable. 


Eco-Block, LLC 


Figure 2-9. Reinforced brick ledges are formed in insu- 
lating concrete forms to support a brick-veneer wall. 


After the concrete is placed, ICFs remain 
permanently attached to the concrete and are 
not removed like traditional concrete-forming 
systems. The insulating forms combined with 
the concrete provide a continuous insulation 
system and an excellent sound barrier. The forms 
also serve as backing for gypsum board for the 
building interior and exterior finish such as wood 
siding, brick, and stucco. Information for ICF 
foundations is shown on the foundation plans 
and section or detail drawings. 
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Tradesworkers must properly read and in- 
terpret the specifications and prints to ensure 
the formwork is constructed to the proper di- 
mensions. Formwork is constructed so that it 
will retain the plastic, almost liquid, concrete 
during placement and until it sets, yet must 
be easily disassembled when the concrete has 
reached a certain degree of strength. Rebar 
must be properly positioned and supported as 
shown on the prints to provide the strength for 
which the structure is designed. The concrete 
and rebar symbols are shown on sections. See 
Figure 2-10. 
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Figure 2-10. The symbol for concrete is a series of small 
dots and random triangles. | 


Many light commercial buildings utilize 
precast concrete components. Precast concrete 
components include beams, columns, walls, 
pipes, or other structures that are formed, 
placed, and cured off-site, transported to the 
construction site, and set or lifted into their 
final position using a crane. Steel reinforce- 
ment, connectors, and openings are formed into 
precast components as the concrete is placed. 
Tilt-up concrete construction is a type of pre- 
cast concrete construction in which walls are 


formed and concrete is placed at the job site 
and allowed to properly set. The walls are then 
tilted up into place. Lifting anchors are embed- 
ded in tilt-up walls to allow for a crane line and 
the proper rigging to be connected. 

Cast-in-place or precast concrete may also be 
used for rough or finished floors in residential 
and light commercial construction. In slab-on- 
grade construction, concrete is placed over a bed 
of sand or gravel at or near grade level. A vapor 
barrier, typically polyethylene plastic sheets, is 
positioned directly below the concrete to prevent 
moisture from the ground from seeping through 
the slab. Slab thicknesses are specified on the 
plans. For some applications, finish flooring is 
laid on the concrete slab after it has reached an 
acceptable moisture content. A terrazzo floor 
finish may also be applied. Terrazzo is a mixture 
of cement and water with colored stone, marble 
chips, or other decorative aggregate embedded in 
the surface. After the concrete sets, the surface 
is ground and polished to a smooth finish. 


MASONRY 


Various masonry materials are used in residen- 
tial and light commercial construction for struc- 
tural support and decorative purposes. Masonry 
materials include brick, concrete masonry units 
(CMUS), terra cotta, stone, and other materi- 
als laid as individual units and bound together 
with mortar. Many standard sizes and types of 
masonry material are available with a variety of 
face textures and appearances. Masonry mate- 
rial provides low maintenance cost, good weather 
resistance, and outstanding appearance. 


Brick 


A brick is an individual rectangular unit made 
from clay or a clay mixture that is hardened by 
drying in a kiln. The raw materials for brick are 
readily available in many parts of the country. 
Clay or shale is ground and mixed with water to 
the proper consistency and then placed in molds 
and formed into brick. Brick can also be made 
by the extrusion process in which clay is forced 
through a die and cut off to make individual 


bricks. Brick manufactured using either process 
are dried to the proper moisture content before 
being placed in the kiln. The brick are then fired 
at a high temperature for 40 to 150 hours. 

A building brick, also referred to as common 
brick, is manufactured from local clay or shale 
and is available in many colors. Face brick is 
made of select clay to impart distinctive uniform 
colors and is treated to provide a special surface. 
Firebrick is manufactured of refractory ceramic 
material that resists high temperatures without 
disintegrating. 

Individual brick are rarely shown on prints 
except when showing a large-scale plan view or 
section, or when showing a detail where brick 
is involved or when brick is to be laid in a spe- 
cific decorative pattern. Brick is indicated on 
small-scale plan views, such as floor plans, by 
45? crosshatching representing a specific type of 
brick. For example, common brick is shown on 
plan views with widely spaced 45? crosshatch- 
ing. Face brick is shown with the crosshatching 
spaced closer together, and firebrick is shown as 
crosshatching with additional lines drawn in the 
opposite direction. See Figure 2-11. Horizontal 
lines represent brick on exterior elevations. A 
notation indicating the type of brick used, such 
as face brick, is included on the print. 


Brick Symbols 


Figure 2-11 
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Modular or nonmodular brick may be used in 
masonry construction. A modular brick is a brick 
in which the nominal dimensions are based on 
a 4” unit. Nominal dimensions are equal to the 
actual dimensions of the brick plus the intended 
mortar joint. For example, the nominal dimen- 
sions of a closure modular brick are 4 x 4 x 8, 
but its actual dimensions are approximately 
35" x 894" x 754”. See Figure 2-12. 

Brick dimensions are expressed as the width 
by height by length. A nonmodular brick is a 
brick in which the actual dimensions are used 
to express the size. For example, the actual size 
of a closure standard nonmodular brick is 342” 
to 358” x 3V2" to 3%” x 8". Although nominal di- 
mensions are only indicated for modular brick, 
the heights of modular and nonmodular brick 
are the same. 


The Brick Industry Association (BIA) is the 
national trade association representing 
distributors and manufacturers of clay 


brick and suppliers of related products and 
services. The BIA is the recognized national 
authority on brick construction. 


Barclay and Associates 
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Figure 2-11. The symbol for brick in plan views is a series of inclined parallel lines or crosshatching. The symbol for 


brick in elevations is a series of horizontal lines. 
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Brick Sizes 


Figure 2-12 
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Figure 2-12. Modular and nonmodular brick are used in masonry construction. 


Brick size and mortar joint thickness must 
be considered when laying brick to ensure the 
accuracy of the horizontal and vertical dimen- 
sions of a wall or other structure. For multistory 
buildings, accurate and uniform mortar joints 
are important since the floor-to-floor height is 
fixed and the brickwork must exactly fill the 
space. Bricklayers or stonemasons must refer to 
the prints to ensure all measurements work out 


accurately. Corners and openings must be per- 
fectly vertical (plumb) and each course perfectly 
level. Special attention is paid to curved or an- 
gular walls or sections of masonry construction. 
Mortar joints should coincide with the bottoms 
of windowsills, tops of windows, and floor levels. 
Brickwork should be laid out carefully for the 
openings and corners to use as many complete 
units as possible. 


Brick can be laid in various positions to 
achieve the desired effect. See Figure 2-13. 
Brick positions may be indicated in the specifi- 
cations or by showing an example of the desired 
positions on elevations or details. For example, a 
windowsill laid in a rowlock course or the brick 
over a window laid as a soldier course may be 
shown on elevations or details. 


Brick Positions 
Figure 2-13 
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Figure 2-13. Brick can be laid in various positions. 


In addition to brick being laid in different 
positions, brick can also be laid in various 
bonds. A bond is an arrangement of masonry in 
a pattern to provide a desired architectural effect 
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and/or additional structure. A common bond is 
the most frequently used brick bond. A common 
bond has a header course every sixth course to tie 
the front and back wythes of brick together. See 
Figure 2-14. 


Brick Bonds 


Figure 2-14 
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Figure 2-14. Brick is laid in various bonds. 
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A wythe is a single, continuous, vertical ma- 
sonry wall that is one unit thick. Flemish and 
English bonds are used in buildings or garden 
walls to provide a desired architectural effect. A 
Flemish bond is made with alternating headers 
and stretchers in each course with the headers 
tying the wythes together. An English bond 
is made with alternate header and stretcher 
courses. А stack bond is primarily used for deco- 
rative purposes. 
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Ridged foam insulation may be installed between the backing 
wall and the brick wall to increase the thermal resistance of 
the wall assembly. 


Brick Veneer. Brick veneer may be used to 
finish frame or masonry walls. Brick veneer is a 
brick facing applied to the exterior wall surface 
of a frame structure or other type of structure. 
The backing wall and brick wall are separated 
by a 1" air space for ventilation and moisture 
control. The backing wall and brick wall are 
secured together using fixed or adjustable 
galvanized metal ties. See Figure 2-15. In 
frame construction, the ties are fastened to the 
wall studs and sheathing and extend across the 
air space where they are embedded in the mortar 
joints of the brick-veneer wall. Brick veneer 
can also be tied to the face of a CMU wall with 
similar ties laid into horizontal mortar joints. 
CMU headers may also be used to tie a CMU 
wall to the brick. 


Brick-Veneer Ties 


Figure 2-15 
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Figure 2-15. In brickveneer construction, the backing 
and veneer are tied together using fixed or adjustable 
ties, or by using a CMU header into which a brick header 
course is placed. 


Stone 


Natural stone is used in building construction 
as veneer, as facing, or to provide a desired ar- 
chitectural effect. When used as veneer, stone 
is backed up with brick, structural clay tile, 
CMUS, or concrete. When used as facing, thin 
pieces of stone are fastened to other masonry 
or steel framing. Natural stone is used because 
of its color, compressive strength, and beauty, 
whether used as rough stones or with a smooth, 
cut-and-polished surface. Granite, limestone, 
sandstone, marble, and slate are commonly used 
iypes of stone. Cast stone, made of concrete, 
possesses many of the same qualities of natural 
stone. Stone is indicated on plan views by a sprin- 
kling of dots. Lines indicate cast stone or rubble. 
See Appendix. Stone is shown on elevations 
with lines to resemble the stone. 

Stone size varies greatly and is directly related 
to the desired architectural effect. Rough stone is 
fashioned by a tradesworker on the job site. Cut 
stone or manufactured stone (MSU) are available 
in a variety of uniform sizes and shapes. When 
preparing details of a stone wall, an architect 
must consider the backing being used. When 
masonry is used as a backing, the horizontal 
mortar joints in the backing and stone must align 
so galvanized metal ties can be installed to fasten 
the stone to the backing. 


Stone Classifications. Rubble, squared stone, 
and ashlar are the most common stone classifi- 
cations used for construction. Rubble is rough, 
irregular stone that is used as fill or to provide 
a rustic appearance. Rubble is usually obtained 
locally as field stone or blasted in a quarry. 
Squared stone is rough stone made approxi- 
mately square either at a quarry or at the job 
site. Ashlar is stone cut to precise dimensions 
according to the prints. When rubble or squared 
stone is to be installed on a building, an architect 
shows the general arrangement of the stone on 
elevations. Details are typically not required. A 
stonemason's skill and artistry are used to create 
the desired architectural effect. When ashlar is 
to be installed, an architect draws elevations 
and details showing each stone in place. Shop 
drawings are then created, which provide exact 
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dimensions, finish, and anchors to be used. Each 
stone on the drawings is assigned a number. The 
shop drawings are submitted to the architect for 
approval before the stone is cut. 

Stone is also classified by the bond created 
by the arrangement of stone. Basic stone bonds 
are random, coursed, and broken range. See 
Figure 2-16. А random bond is created with vari- 
ous sizes of stone placed in a random arrangement 
without maintaining courses or ranges. Arange is 
a course of any thickness that extends across the 
face of a wall, but not all courses need to be the 
same thickness. А coursed bond is created with 
stone arranged in courses or ranges with vertical 
joints aligned on alternating rows. 


Stone Bonds 


Figure 2-16 
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Figure 2-16. Elevations of stone show whether it is 
rubble, roughly squared, or ashlar. The type of bond is 
also shown. 
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Each course of a coursed bond can consist of a 

different thickness of stone as long as the range 
remains unbroken. А broken range bond is cre- 
ated with stone so the range is broken with larger 
stone. Horizontal mortar joints break against 
larger stone. When working with ashlar, even in 
random bonds, a mason is required to follow the 
prints carefully to achieve precise mortar joints. 
Anchors specified on the prints or in the specifi- 
cations are designed to provide proper support 
for the stone. 
Manufactured Stone Units. Manufactured 
stone units (MSUs) are made from various 
lightweight concrete products. Reusable forms 
for the MSUs are cast from natural stone mem- 
bers. Coloring is blended through the entire 
product to give the appearance and durability 
of natural stone. These materials are avail- 
able in many sizes, shapes, and finishes. See 
Figure 2-17. MSUs are shown on exterior eleva- 
tions with architectural notes and specified by 
the manufacturer's name and product code. The 
application varies by material, but MSUs are 
most commonly installed in a manner similar 
to exterior brick-veneer materials. 


Eldorado Stone? 
Figure 2-17. Manvfactured stone units (MSUs) are com- 
monly installed in a manner similar to exterior brick-veneer 
materials. 


Concrete Masonry Units 


Aconcrete masonry unit (CMU) is a precast hollow 
or solid masonry unit composed of portland ce- 
ment and fine aggregate and formed into modular 
or nonmodular dimensions. CMUs are specified 
by width by height by length. The actual dimen- 
sions of standard modular CMUs are 754" x 75%” 
x 15%”. When combined with a %” mortar joint 
all around, the nominal dimensions are 8" x 8" x 
16". CMUs can be used as the finished surface, 
or stone, brick, or tile veneer can be applied to 
the face. Mortar joints in the veneer should align 
with joints in the CMU wall to allow galvanized 
metal ties to tie the materials together. CMUs are 
shown on elevations as courses using the concrete 
symbol with a series of lines to distinguish them 
from monolithic concrete. See Appendix. 

Hollow-core CMUs reduce weight to a minimum 
yet provide the desired strength and fire-resistance 
properties. The number of cores and their size and 
shape vary. Two-core CMUs are commonly used 
since they are lightweight and easily produced. 
Two-core CMUs are available in 4", 6", 8", 10”, 
and 12" widths, 4" and 8" heights, and 16" and 
18" lengths. With many CMU widths available, 
wall thickness can be easily adjusted to the 
desired dimension. One wythe of modular 12” 
CMUS laid in a stretcher position is used to form 
foundations or exterior walls. Narrower CMUs, 
such as 8" CMUs, are used as backing for brick 
or stone. Two different thicknesses of CMUs can 
also be used to construct a wall to the required 
dimensions with galvanized metal ties securing 
the walls together. 


Concrete Masonry Unit Types. Concrete 
masonry units are available in various shapes 
to serve different functions. See Figure 2-18. A 
stretcher CMU is a concrete masonry unit used 
for running walls. A corner CMU is a concrete 
masonry unit used at square corners. À double 
corner CMU is a concrete masonry unit used to 
make columns, piers, and pilasters. A jamb CMU 
is a concrete masonry unit with an extended ear 
to receive a window or door jamb. A metal sash 
CMU is aconcrete masonry unit used to receive a 
metal window unit. A header CMU is a concrete 
masonry unit with a portion of its shell removed 


to receive header courses of brick or stone to 
secure the wall together. A partition CMU is 
a concrete masonry unit used as a masonry 
backing or to form partitions. 


Concrete Masonry Units 


Figure 2-18 
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Figure 2-18. Concrete masonry units (CMUs) are 
available in various shapes to serve different functions. 


A lintel CMU is a concrete masonry unit 
installed over openings to make bond beams. А 
window buck or other bracing is constructed and 
a course of lintel CMUs is laid. Rebar is placed 
in the hollow of the blocks and concrete is placed 
to create the bond beam. A solid top CMU is a 
concrete masonry unit used to finish the top of a 
wall and provide a flat bearing surface for wood 
framing members or brick or stone masonry. 
Lightweight concrete masonry units, made of 
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concrete with one of several lightweight aggre- 
gates, are also available. 


Miscellaneous Masonry Products 


A variety of other masonry products are com- 
monly used in the construction of residential and 
light commercial buildings including decorative 
masonry units, clay facing tile, structural facing 
tile, terra cotta, fiber-cement boards and pan- 
els, and tile. Decorative masonry units are not 
intended for load-bearing structural purposes. 
Decorative CMUs form interesting designs 
when laid in a wall and also provide privacy for 
patios. 

A clay facing tile is a masonry unit made of 
clay and fired in a kiln. Clay facing tile are used 
for interior facing material. Some types of clay 
facing tile, primarily used in applications where 
sanitation or moisture is a problem, have a high 
glaze, which is achieved by coating the faces of 
the tile with salt, chemicals, ceramic glazes, or 
enamel before firing. Food manufacturing plants, 
locker rooms, and swimming pools are commonly 
finished with clay facing tile. 

A structural facing tile is a clay masonry unit 
with one face colored and glazed, and is used 
for load-bearing applications. Structural facing 
tile are produced in large dimensions. The color 
and glaze are achieved by coating the tile with 
salt, chemicals, ceramic glazes, or enamel before 
firing it in the kiln. Structural tile is nominally 
6" x 12” and 2", 6”, or 8" deep. A variety of thinner 
shapes are available for fitting around window 
and door openings, and as base and corner trim. 

Terra cotta is a masonry building material 
produced by firing molded units of clay in a kiln. 
The symbol used on plan views for terra cotta is 
similar to the symbol for cast stone. Terra cotta is 
colored and glazed and is primarily used for wall 
coping, although it also provides colorful exterior 
wall facings. Wall coping is produced in pieces up 
to 36" long. See Figure 2-19. Terra cotta facing 
is fastened to the face of a building by applying 
mortar to the face of the backing and pressing the 
terra cotta into it. Terra cotta may also be anchored 
with galvanized wire or metal ties. Terra cotta fac- 
ing material is available in several sizes. 
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Figure 2-19. Terra cotta may be used for wall coping 
and facing. 


Fiber-cement boards and panels may be 
used as exterior siding on buildings. Fiber- 
cement boards and panels are manufactured 
from cellulose fiber-reinforced material, and 
the exterior face is finished with a primer coat 
for application of paint. Fiber-cement siding is 
available in boards varying in widths from 514" 
to 12" and in 4’ x 8’, 4’ x 9’, and 4’ x 10' panels. 
Fascia, moldings, and other accessories are also 
manufactured from fiber-cement materials. 

Ceramic tile is manufactured from clay 
that has been fired and has a glazed surface. 
Ceramic tile is available in a variety of colors 
and degrees of glaze. Ceramic tile is shown on 
elevations as squares or rectangles. The tile 
may be drawn to scale, showing the exact ar- 
rangement of tiles, or a small portion of the wall 
may be drawn to indicate tile. When large-scale 
sections are shown, ceramic tile is indicated 
with wavy lines. Ceramic tile is applied to a 
surface using a thin coat of mastic. When the 
mastic has properly set, grout is spread over 
the surface and pressed into the joints, and the 
excess is wiped off. Ceramic tile is available in 
a variety of individual sizes and is also avail- 
able in large assembled units with a flexible 
backing that can be applied more quickly. 

Mosaic tile is a type of ceramic tile used 
to cover walls or floors, and is available in 1” 
square, 2” square, and 1” x 2” sizes. The tile 


is attached to a paper or mesh backing with 
even spaces between each tile. The tiles are 
embedded in mortar or mastic and properly 
leveled. Grout is then spread over the surface 
and pressed into the joints. The excess is wiped 
off the surface. 

Quarry tile is made from natural clay and 
shale, and is used for floors and base trim. Quarry 
tile is available in a variety of colors with smooth 
or textured finishes. Common quarry tile sizes are 
6" x 6” and 4" x 8", with 14” or 34" thicknesses. 


METAL 


Metal is used in many components of the con- 
struction industry. Metal is commonly used for 
the structural framework of commercial build- 
ings and as framing members in residential and 
commercial construction. Metal is also used in 
windows, doors, and exterior trim, and as wall 
and roof coverings. Metal gutters and flashing 
are used to prevent moisture infiltration and to 
protect buildings from water damage. Metal is 
also used for applications ranging from reinforc- 
ing steel to conduit, pipe, and ductwork. Infor- 
mation regarding conduit, plumbing pipe, and 
ductwork is presented later in this chapter. 

When shown on elevations, metal is not 
represented with a special symbol; information 
about metal is usually included in a notation or 
described in the specifications. In plan views or 
sections, metal components are drawn as solid 
lines. However, various metal symbols are shown 
in the details. Structural steel members such 
as beams are indicated with a dot-dash line on 
plan views. 


Structural Steel 


Structural steel is available in several standard 
shapes and serves as load-bearing units in con- 
struction. See Figure 2-20. Structural steel 
members are manufactured to close tolerances 
to ensure the product performs as specified. In 
addition, the chemical properties of the steel 
are constantly monitored during manufacturing 
to ensure the finished product has the design 
strength required. 
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Figure 2-20. Symbols designate typical steel shapes used in residential and light commercial construction. 


Steel is the world's most recycled material. 
The Untied States recycles or exports for 


recycling more than 82 million tons of steel 
each year. The use of recycled steel may 
contribute to LEED? certification credits. 


A wide-flange beam is a structural steel mem- 
ber with parallel flanges that are joined with 
a perpendicular web. The intersection of the 
web and flanges is filleted. Wide-flange beams, 
indicated with the letter W, are specified by the 
nominal measurement outside of the flanges and 
the weight per running foot. For example, a W14 
x 34 beam measures 14" outside the flanges and 
weighs 34 lb/ft. Web and flange dimensions vary 
with the weight and size of the beam. AW14 x 30 
beam is another wide-flange beam with similar 
basic dimensions. The difference in weight and 
strength is accounted for by the flange and web 
thickness. Dimensions for other beams can be 
found in steel construction manuals. 

A steel angle is a structural steel member 
with an L-shaped cross section with equal- or 
unequal-width legs. Steel angles are specified by 
the width of the legs measured along the back 
of the angle and the thickness of the legs. For 
example, a Z6 x 6 x % steel angle measures 6" 
along the back of each leg and is %” thick. See 
Figure 2-21. 
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Figure 2-21. Steel beams and angles are designated 
using abbreviated descriptions. 


An open web steel joist is a structural steel 
member constructed with steel angles and bars 
that are used as chords with steel angles or bars 
extending between the chords at an angle. Open 
web joists are used extensively in light commer- 
cial construction to support floors and roofs, See 
Figure 2-22. Open web steel joists are discussed 
in greater detail in Chapter 3. 


76 Ргіпітеайіпр for Residential and Light Commercial Construction 


PLATE 


| MAY BE WELDED 
ANCHORED ENDS TO SUPPORT 
FOR MASONRY SUPPORT 
BOLTS WHEN ATTACHED 
TO STRUCTURAL STEEL 


SIDE VIEW END VIEW 


> 4 
M 5 
І 

: 

* 


Figure 2-22. Open web steel joists support wide spans in light commercial construction. 
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Straight and bent rebar are used to reinforce concrete used for 
roads and curbs. 


Steel Reinforcement 


Steel reinforcement is steel wire, bars, or strands 
embedded in concrete to provide additional ten- 
sile strength to concrete structural members. 
Two primary types of steel reinforcement are 
used in residential and light commercial con- 
struction—rebar (reinforcing bar) and welded 
wire reinforcement. Rebar is steel reinforcing 
bar with deformations on the surface to allow 


the bar to interlock with concrete. Identifying 
marks on rebar indicate the manufacturer, 
type of steel, grade (or tensile yield point), and 
rebar size. Rebar size is indicated in eighths of 
an inch. No. 4 rebar is ^£", or 42” diameter. See 
Figure 2-23. Rebar is shown on plan views with 
solid lines and on sections with filled circles. 

Rebar is bent in a fabricating shop to form re- 
bar cages for round or square columns or beams. 
The bent rebar are tied to adjoining straight 
pieces of rebar to form a reinforcing structure 
that provides maximum tensile strength for the 
concrete. Straight pieces of rebar are installed 
for most common applications where tensile 
strength is required for an individual building 
unit, such as cast-in-place concrete footings. 
Rebar may be coated with epoxy for installations 
where a high potential for corrosion exists. 

Concrete floors and slabs are reinforced with 
welded wire reinforcement. Welded wire reinforce- 
ment (WWR) is heavy-gauge wire joined in a grid 
and used to reinforce and increase the tensile 
strength of concrete. Welded wire reinforcement 
is placed in position and supported with chairs 
before concrete is placed. Welded wire reinforce- 
ment is available in sheets and rolls. 
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Figure 2-23. Rebar is identified using a line system 
or number system of grade marks. The manvfacturer's 
identification, size, type of steel, and tensile yield point 
are indicated on rebar. 
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Welded wire reinforcement (WWR) must 
be properly placed to perform effectively. 
WWR should be placed in the middle third 
of a 4" to 6" slab; 2" below the surface 


is recommended in most cases. WWR is 
properly positioned using chairs, or by 

placing concrete in two courses with the 
WWR laid in place between the courses. 


Two types of welded wire reinforcement are 
smooth and deformed. When using smooth wire, 
anchoring properties in concrete are achieved by 
the welded intersections. When using deformed 
wire, anchoring properties are achieved by de- 
formations and the welded intersections. ASTM 
International specifies the use of the letter ^W" 
to designate smooth wire and the letter “Р” to 
designate deformed wire. Smooth wire has a 
lower tensile strength and yield strength and 
higher shear strength than deformed wire. 

Welded wire reinforcement is specified using 
a standard designation, for example, 6 x 19— 
W12x W5. The first two numbers, 6 x 12, indicate 
the wire spacing in inches. The first number in- 
dicates the longitudinal (length) spacing and the 
second number indicates the transverse (width) 
spacing. The last portion of the designation, 
W12 x W5, indicates the type and size of wire. 
^W" indicates smooth wire; “D” designates de- 
formed wire. In this example, both wires are 


smooth. The numbers 12 and 5 indicate the 


longitudinal wire size and transverse wire size, 
respectively. Cross-sectional area of the W12 
wire is 0.12 sq in. Cross-sectional area of the W5 
is 0.05 sq in. See Figure 2-24. 


Light-Gauge Metal Framing Members 


Light-gauge metal framing members, such as C 
shapes, channels, and tracks, are commonly used 
in residential and light commercial construction. 
C shapes are the most common metal framing 
member and are used for load-bearing and non- 
load-bearing walls and partitions as studs and 
joists. See Figure 2-25. 
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Welded Wire Reinforcement 


Figure 2-24 
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Figure 2-24. Welded wire reinforcement (WWR) is designated by a numbering system related to the cross-sectional area 


of the wire. 


Figure 2-25. Lightgauge metal framing members 


are commonly used in residential and light commercial 


construction. 


The Prescriptive Method for Residential 
Cold-Formed Steel Framing is a standard 
that provides construction details and other 


information for the construction of one- and 
two-family dwellings using light-gauge 
steel framing members. 


Light-gauge metal framing members are manu- 
factured by cold forming, in which the steel is 
rolled, hammered, or stretched at low tempera- 
tures. Metal framing members are galvanized to 
prevent corrosion. Metal framing members are 
available in several thicknesses. C shapes used 
for studs and joists are typically 14 ga, 16 ga, 
or 18 ga steel. Channels are available in widths 


ranging from 212” to 6" and in 1" and 134" depths. 
C shapes used for studs are available in widths 
ranging from 2%” to 8" and in 14”, 1%”, 112", and 
198" depths. U channels and furring channels are 
also manufactured from light-gauge cold-rolled 
steel. C shapes, tracks, U channels, and furring 
channels are typically joined using self-tapping 
screws or powder-actuated fasteners. Light- 
gauge metal framing members are discussed in 
greater detail in Chapter 3. 

Heavy-gauge framing members used for load- 
bearing studs, floor joists, and window and door 
frames are also produced using the cold-rolling 
process. Heavy-gauge framing members range in 
thickness from 20 ga to 14 ga, and are galvanized 
to prevent corrosion. 


Miscellaneous Metal Building Products 


Metal products are commonly used in construc- 
tion for weather protection, ductwork, facing, 
and ornamental work. Thin metal sheets are 
cut and bent to create gutters and downspouts. 
Metal flashing is installed to protect wood, 
masonry, and other building materials from 
water damage. Metal siding is a maintenance- 
free exterior finish that also provides some fire 
protection for a building. Ductwork used in an 
HVAC system is also most commonly fabricated 
from thin sheet metal. 


" CertainTeed Corporation 
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INSULATION AND FIREPROOFING 


Insulation is any material used as a barrier 
to inhibit thermal or sound transmission. 
Insulation is available as loose fill, flexible, 
rigid, and foamed-in-place. Loose fill and flex- 
ible insulation, such as blankets and batts, 
are commonly used in residential and light 
commercial construction. Loose fill insula- 
tion is granular mineral wool or pellets made 
from glass, slag, rock wool, or expanded mica 
poured or blown into place. Flexible insula- 
tion is blanket and batt insulation composed 
of mineral fiber, vegetable fiber, or glass wool 
attached to a waterproof paper and manufac- 
tured in widths to fit between studs and joists. 
Batt insulation is 48" long, and blankets are 
available in longer continuous rolls. Loose fill 
and flexible insulation is placed in frame wall 
cavities and over the ceiling in the attic space. 
See Figure 2-26. 

Rigid insulation board is produced from ex- 
panded plastic foam and is available in 1⁄2” and 
25/0” thicknesses. Rigid insulation board may be 
used as foundation wall insulation or exterior 
wall sheathing, or installed under concrete 
slabs to minimize thermal infiltration. Rigid 
foam insulation is attached to vertical surfaces 
using mechanical fasteners, powder-actuated 
fasteners, and/or adhesives. 


FLEXIBLE INSULATION 


Figure 2-26. Loose fill or flexible insulation is placed between framing members. 
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Foamed-in-place insulation is chemical foam 
that is poured or sprayed into wall cavities. As 
the foam is poured or sprayed, it expands to fill 
the opening, making it useful in hard-to-reach or 
unusually shaped areas. Excess foam is trimmed 
away with a long blade. In addition to possess- 
ing excellent insulating properties, foamed-in- 
place insulation seals a surface well against air 
infiltration. 

Insulation is rated by R-value. The R-value is 
a value that represents the ability of a material 
to resist heat flow. Higher R-values represent 
a greater resistance to heat flow. Buildings in 
colder climates require insulation with higher 
R-values. А comparison of required R-values for 
two areas of the United States follows: 


North 
Central Southeast 
Walls R-18 R-13 
Floors l R-25 R-13 
Ceilings with attic R-49 R-49 


Fireproofing and Firestopping 

Fireproofing and firestopping are two methods 
of ensuring building occupant safety in the event 
of a fire. Fireproofing is the process of applying a 
fire-resistant coating to building components such 
as steel columns, beams, and decks. A variety of 
spray-on fireproofing products are produced to 
protect structural members from the spread of 
fire. These fireproofing materials may have a 
portland-cement or mineral-wool base mixed with 
an adhesive material. See Figure 2-27. These 
materials are sprayed onto structural or finish 
surfaces to inhibit fire transmission and may have 
some insulation qualities also. 

Firestopping is the process of installing en- 
gineered materials or devices as a barrier in an 
architectural structure to prevent the passage of 
flames, liquids, or gases through the structure. 
Firestopping reestablishes the integrity of fire- 
rated walls, floors, and ceilings when there are 
gaps between components or after penetrations 
have been made to allow the passage of cables, 


pipes, or structural components. Typical firestop 
methods include mechanical systems, mortar 
compounds, composite sheets, collars/devices, 
blankets, caulks and sealants, putty, wrap strips, 
pillows, bags, and sprays. 


Fire Prevention Methods 


Figure 2-27 


FIRESTOPPING 


Figure 2-27. Fire prevention methods such as fireproof- 
ing and firestopping are used to slow or stop the spread 
of flame, liquids, or gases. 


PLASTICS 


Plastics are used for many construction appli- 
cations, including countertops, wall and floor 
coverings, piping, and housewraps. Plastics can 
be combined with other materials to increase 
durability of the product. For example, thin plas- 
tic overlays can be bonded to plywood panels to 


provide greater durability, chemical resistance, 
and abrasion resistance. A variety of products 
are available, each having different physical 
and chemical properties. 

Plastics are usually manufactured as thin 
material and are shown on prints by a solid line 
or by two lines spaced close together to indicate 
the two faces. When the material has significant 
thickness, the architect may use a symbol of 
choice. A designation or note is included, with 
an arrow pointing to the material in place. 


Plastic Laminates 


Plastic laminates are available in a variety of 
designs, colors, and textures such as simulated 
stone. Plastic laminate is used for countertops 
and cabinet facings. The laminate is bonded to a 
subsurface such as plywood or hardboard using 
an adhesive. Plastic laminates are available in 
sheets in stock sizes up to 5’ x 12’. 

Plastic laminates may also be bonded to 
hardboard panels and used as interior wall 
coverings. The wall coverings are available in 
a variety of colors, patterns, and textures, and 
provide excellent durability. 


Finish Flooring 


Resilient finish flooring and laminate flooring 
are installed in high-traffic areas such as kitch- 
ens, dining areas, hallways, and entries due to 
their durability and ease of cleaning. Resilient 
finish flooring is commonly manufactured from 
vinyl material. Resilient finish flooring is avail- 
able in tile ranging from 9" x 9" to 36" x 36" 
and as sheets in 6’, 9’, and 12’ widths. Resilient 
finish flooring must be installed over an under- 
layment surface that is smooth and free from 
bumps and indentations. 

Laminate flooring is a composite material 
that consists of a transparent top layer, decora- 
tive layer, carrier layer, and bottom layer. See 
Figure 2-28. The top layer and decorative layer, 
where the pattern is placed, are plastic materi- 
als that provide excellent durability. The carrier 
layer is fiberboard or particleboard, and the 
bottom layer is a stiff paper-based material. 


Chapter 2 * Construction Materials 81 


TRANSPARENT TOP 
pé LAYER 


DECORATIVE 
LAYER 


CARRIER 


BOTTOM LAYER 


Figure 2-28. Laminate flooring is a plastic composite 
material. 


Exterior Finish Products 


Exterior vinyl siding, gutters, and downspouts 
are commonly used as finish materials on resi- 
dential and light commercial buildings. Siding 
may be smooth or textured to provide a wood- 
grain pattern. Vinyl siding, gutters, and down- 
spouts are durable and maintenance-free. See 
Figure 2-29. The color of vinyl products extends 
completely through the product. Vinyl products 
can be cut and assembled using simple hand 
tools and joined using an adhesive. Siding pieces 
lock together with grooves and notches that are 
part of the siding design. Vinyl siding is avail- 
able in 8", 10", and 12" widths and 12'-6" lengths. 
Siding and window and door components are 
available with a vinyl covering bonded to the 
wood to provide permanent weather resistance 
and a colorfast surface. 


Figure 2-29. Vinyl siding, gutters, and downspouts are 
commonly used as finish materials on residential and light 
commercial buildings. 
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Sioux Chief Manvfacturing Company, Inc. 


Polyvinyl chloride (PVC) pipe is the most commonly used 
plastic plumbing pipe. 


Plastic Pipe and Fittings 


Plastic pipe and fittings are used for water sup- 
ply and drainage, waste, and vent systems in 
residential and light commercial buildings. Four 
basic types of plastic pipe and fittings used for 
plumbing applications are acrylonitrile-butadiene- 
styrene (ABS), polyvinyl chloride (PVC), chlori- 
nated polyvinyl chloride (CPVC), and cross-linked 
polyethylene (PEX). Acrylonitrile-butadiene-styrene 
(ABS) pipe and fittings are black plastic pipe and 
fittings used for sanitary drainage and vent piping, 
and aboveground and underground stormwater 
drainage. ABS pipe is available in diameters rang- 
ing from 1%” to 6" and 10’ and 20’ lengths. Polyvinyl 
chloride (PVC) pipe and fittings are plastic pipe and 
fittings used for sanitary drainage and vent piping, 
aboveground and underground stormwater drain- 
age, water mains, and water service lines. PVC pipe 
is the most common type of plastic plumbing pipe 
used in residential and light commercial buildings. 
PVC pipe is available in diameters ranging from 
174" to 6" and 10’ and 20’ lengths. Chlorinated poly- 
vinyl chloride (CPVC) pipe and fittings are cream- 
colored thermoplastic materials specially formu- 
lated to withstand higher temperatures than other 
plastics. CPVC is commonly used for water supply 
systems, and is available in diameters from 1%” to 
12” in 10’ lengths. Cross-linked polyethylene (PEX) 
tubing is flexible thermosetting plastic used for 
water service piping and water distribution piping. 
See Figure 2-30. PEX is available in diameters 


from 4” to 2”, and in straight lengths of 20’ and 
flexible coils ranging from 100’ to 1000’. 


i dm ч. E! 
Sioux Chief Manufacturing Company, Inc. 

Figure 2-30. CrossJinked polyethylene (PEX) tubing can 

be used for water service piping and water distribution 


piping. 


Miscellaneous Plastic Building Products 


A variety of other building products, includ- 
ing vapor barriers, housewraps, and light 
diffusers, are manufactured from plastic. A 
vapor barrier is a thin, moisture-resistant 
material placed over the ground or in walls to 
retard the passage of moisture into a build- 
ing. Large plastic sheets of polyethylene film 
are positioned over sand or gravel fill before a 
concrete slab is placed to retard the passage of 
moisture from the ground. Vapor barriers may 
also be installed on exterior walls to reduce the 
passage of moisture into the building. A vapor 
barrier must be placed on the warm side (inside 
surface) of an exterior wall to prevent moisture 
accumulation in the insulation. 

А housewrap is a translucent spun-plastic 
sheet material that is tightly wrapped around 
a building to prevent water and air penetration 
into the building while allowing moisture vapor 
and gases from a building interior to move out- 
ward. See Figure 2-31. Housewrap is available 


in 3' and 9” wide rolls and is fastened to the ех- 
terior wall sheathing using staples. Translucent 
plastic is also fabricated into a variety of shapes 
and sizes for use as ceiling light panels, light 
fixtures, and skylights. 


са. CNN 


= 


М - „= 

brut » E 2 | = 
C — ed „9 СУТ 

= з - I "T ns А NS > 

Figure 2-31. Housewrap is tightly wrapped around a 


building to prevent water and air penetration into the 
building. 


GLASS 


Glass is a hard and brittle material made by melt- 
ing silica to produce a flat glass by a controlled cool- 
ing process. Two basic types of glass are used for 
building construction—sheet glass and float glass. 
Sheet glass is glass manufactured by drawing it 
vertically or horizontally and slowly annealing 
(cooling) it to produce a high-gloss surface. Sheet 
glass is the most common type of glass used in 
residential and light commercial construction, 
and is available in three thicknesses: single 


strength (%2” thick), double strength (14” thick),- 


and heavy sheet (from 316” to Ив” thick). Float 
glass is glass manufactured by floating liquid 
glass on a surface of liquid tin and slowly an- 
nealing it to produce a transparent, flat glass. 
Float glass has excellent optical properties and 
is used in mirrors, architectural windows, and 
specialty applications. 

Insulating glass is window glass made of two 
pieces of sheet glass that are separated by a 
sealed air space. The edges are sealed on all four 
sides by a glass, metal, or plastic closure. A typi- 
cal piece of insulating glass measuring "Ae" thick 
is composed of two sheets of double strength glass 


\ 
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(4&") with a 24e" air space and a glass closure. See 
Figure 2-32. Insulating glass windows may 
be coated or the air space may be filled to pro- 
vide additional insulating properties. A low- 
emittance (low-E) coating is a metal or metallic 
oxide coating that reduces the passage of heat 
and ultraviolet rays through windows. Argon 
or krypton gas may be used to fill the air space 
to reduce the passage of heat from one piece of 
glass to the other. 


METAL-CLAD FRAME 


GLASS CLOSURE 


AIR SPACE 


GLASS SHEETS 


Marvin Windows and Doors 


Figure 2-32. Insulating glass is made of two pieces of 
sheet glass that are separated by a sealed air space. 


Other types of glass, such as tempered, pat- 
terned, and laminated glass, may be indicated 
on the prints or in the specifications. Tempered 
glass is glass produced by heating a sheet of 
glass during the manufacturing process to near 
its softening point and then quickly cooling 
the glass under carefully controlled conditions. 
Tempered glass is significantly stronger than 
sheet or float glass, has a high resistance to 
thermal stress, and has high impact resistance. 
Tempered glass is required for use in patio doors, 
entrance doors, sidelights, and other hazardous 
locations. Tempered glass cannot be cut, drilled, 
or modified after manufacture. Therefore, the 
required size must be specified when ordering 
tempered glass. 
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Patterned glass is glass that has one side fin- 
ished with a fine grid or an unpolished surface 
so the glass is translucent. Patterned glass is 
used in office partitions and for doors and win- 
dows when privacy is desired. 

Laminated glass is specialty glass produced 
by placing a clear sheet of polyvinyl butyral 
(PVB) between two sheets of glass and subject- 
ing the composite to intense heat and pressure. 
Laminated glass is used in schools and other 
public buildings where safety is a concern, and 
is similar to the glass used in automobiles. 
When laminated glass is broken, the particles 
generally adhere to the plastic sheet. 

Wire glass is glass embedded with wire mesh 
to provide additional security. When wire glass 
is broken, the wire mesh holds the glass pieces 
together. 

Cathedral glass, or stained glass, is a type 
of art glass available in a wide range of colors 
and with many surface treatments. Cathedral 
glass is cut into small pieces and then reas- 
sembled using lead channels. Windows made 
from cathedral glass are often used in churches 
and public buildings. 

A glass block is a hollow opaque or trans- 
parent block made of glass and is used in 
non-load-bearing walls and partitions. Steel 
lintels are installed above masonry wall open- 
ings to be filled with glass block so the weight 
of the masonry above will not rest on the glass 
block. Glass block is available in 6", 8", and 12" 
(nominal) squares and assorted thicknesses. 
The nominal sizes allow for a “4” mortar joint. 
Glass block is occasionally used to provide light 
in rooms when ventilation is not a factor and 
as interior partitions. 

Glass in elevations is generally shown as 
blank rectangles. Since glass is thin, it is shown 
on plan views and sections as a thin line. When 
large-scale details are drawn, glass is shown 
with a series of closely drawn parallel lines. 


GYPSUM PRODUCTS 


Gypsum is a soft mineral used as the core for 
gypsum board and gypsum lath, and may also 


be used as an ingredient in plaster or spray-on 
insulation. Gypsum board is used for interior and 
exterior finish applications. No special symbol is 
required when showing gypsum board on plan 
views, sections, and details. When a masonry 
wall is to be plastered, a line is added to repre- 
sent the thickness of the lath and plaster. A solid 
plaster wall is represented by a wavy line and 
a sprinkling of dots. See Figure 2-33. When 
lath and plaster or gypsum board is shown on 
large-scale details, the symbol used is an overall 
pattern of dots. 


GYPSUM 
BOARD 


LATH AND 


PLASTER SOLID 


PLASTER 
PARTITION 


Figure 2-33. Special symbols are not used to represent 
gypsum board on plan views. A line indicates lath and 
plaster on a masonry wall. A solid plaster partition is 
represented with wavy lines and dots. 


Gypsum Board 


Interior gypsum board, or drywall, consists of a 
fire-resistant gypsum core encased with heavy 
paper on both sides. The core and heavy paper 
may be treated to provide water resistance and 
greater dimensional stability. Exterior gypsum 
board has a treated core to provide water re- 
sistance, and may have fibers embedded in the 
surface to create a better bond with the finish 
material. 

Gypsum board is available in a variety of 
thicknesses and lengths. Gypsum board thick- 
nesses range from 1⁄4” to 1", with 1⁄2”, %”, and 
?4" thicknesses used for interior applications. 
Coreboards and liner boards for shafts, firewalls, 
and stairways are commonly 94" or 1" thick. See 
Figure 2-34. Gypsum board is available in 4’ x 8’ 
sheets, but 12' and 14' lengths are more common 
because less installation time is required. 


fos ve 


Figure 2-34. Gypsum board is used for interior and 
exterior applications. 


Gypsum Board 


Figure 2-35 
FINISH LAYER %” OR 12" 
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(ALL JOINTS AND CORNERS) 


BASEBOARD BASE LAYER 94" OR 7” 
GYPSUM BOARD 
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Paperless gypsum board is installed in 


the same manner as paper-faced gypsum 
board but offers increased mold resistance 
and fire protection. 


Gypsum board is fastened to wood studs or 
joists using an adhesive and nails or self-tapping 
(drywall) screws. Screws are used to fasten gyp- 
sum board to metal studs and joists. The nails or 
Screws are driven in so a slight indentation is cre- 
ated around the nail or screw head without break- 
ing the paper covering. Gypsum joint compound 
and reinforcing paper is applied to the joints 
between panels and corners. See Figure 2-35. 
Joint compound is also applied over the nail 
or screw heads. After the joint compound has 
properly set, the surface is sanded and additional 
joint compound is applied and sanded after it has 
set until a smooth finish is achieved. 

More than one layer of gypsum board may be 
applied to a wall or ceiling to provide additional 
security and resistance to sound transmission. 
The first layer is fastened to the supporting 
structural members using conventional means. 
The second layer is bonded to the first layer at 
a right angle using construction adhesive or 
gypsum joint compound. 


CEILING JOISTS 
16" OC 


CONSTRUCTION 
ADHESIVE 


2x4 STUDS 
16" OC 


Figure 2-35. Gypsum board is taped to cover the joints. In double-thick applications, gypsum board is placed at a 90° 


angle to the base sheets. 
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Lath and Plaster 


Gypsum lath is a gypsum product composed of 
an air-entrained gypsum core pressed between 
two sheets of absorbent paper. Gypsum lath is 
used as a base for plaster and is available in %” 
and 1⁄2” thicknesses measuring 18" x 48". The 
48" lengths allow the lath to extend across three 
studs. The lath is clipped or nailed to the studs 
leaving approximately 12” between the upper and 
lower edges of the lath. As plaster is applied to 
the surface, it is forced into the preformed holes 
of the lath and spaces between the lath to create 
a bond with the lath. 

The traditional method of plastering is the 
three-coat method. After the lath is properly 
fastened to the studs and joists, a scratch coat is 
applied. A scratch coat is lime putty or gypsum 
plaster combined with fibers. The fibers create 
a bond between the scratch coat and brown 
coat. Before the scratch coat is dry, the surface 
is scratched to provide good bond for the next 
coat. The second coat, which is the brown coat, 
contains additional fibers to create a bond with 


Exterior Insulation and Finish System (EIFS) 


Figure 2-36 
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the scratch coat and finish coat. The finish coat 
provides a smooth, level, white finish. One or 
two finish coats are applied. 


Exterior Insulation and Finish Systems 


An exterior insulation and finish system (EIFS) is 
an exterior finish system consisting of insulation 
board, reinforcing mesh, a base coat of acrylic 
copolymers and portland cement, and a finish 
of acrylic resins. See Figure 2-36. Insulation 
board is extruded or molded expanded polysty- 
rene, which provides thermal insulation and 
flexibility in the structure to minimize cracking. 
Insulation board is attached to a wood, concrete, 
or masonry substrate using mechanical fasteners 
or construction adhesive. A М” thick base coat is 
troweled onto the surface of the insulation board 
and reinforced with one or two layers of an open- 
weave glass fiber reinforcing mesh. After the 
base coat has properly set, the textured finish 
of acrylic resin is troweled or sprayed onto the 
structure to create the desired finish. 
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Figure 2-36. An exterior insulation and finish system (EIFS) is commonly used in light commercial construction. 


ROOFING 


А variety of roofing materials is used on resi- 
dential and light commercial buildings including 
asphalt and fiberglass shingles, wood shingles 
and shakes, roofing tile, and built-up and 
elastomeric roofing materials. Roof covering 
materials play a significant role in improving 
the energy efficiency of a structure. Asphalt 
shingles are produced from asphalt-saturated 
felt that is covered with mineral granules. Fi- 
berglass shingles are produced from fiberglass 
mats that are covered with mineral granules. 
Asphalt and fiberglass shingles are available 
in strips of three-tab shingles (12" wide x 
3' long) in a variety of patterns and colors. See 
Figure 2-37. 

Wood shingles and shakes are one of the old- 
est types of roof coverings. Wood shingles have 
a smoother finish than shakes since shingles are 
sawn from cedar logs and shakes are split from 
the logs. Wood shingles are available in random 
widths ranging from 3" to 14" and in standard 
lengths of 16", 18", and 24". Wood shakes are 
available in random widths starting at 4" and in 
standard lengths of 18", 24", and 32". 


Asphalt Shingles 


Figure 2-37 
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Asphalt shingles were first used as a 
roofing material in the late 1800s. Now, 


asphalt shingles account for about 80% of 
new and replacement residential roofing. 


Clay and concrete roofing tile are available 
in a variety of colors and profiles. Roofing tile 
is durable and highly fire-resistant. Clay tile is 
lighter than concrete tile; however, lightweight 
concrete roofing tile is more durable and is used 
more often than clay tile. Various roofing tile 
types are available in many profile designs and 
some types may provide significant energy sav- 
ings or solar advantages. Accessory tiles, such 
as ridge and hip tile, rake tile, and apex tile, 
have different profiles to accommodate different 
applications. 

Built-up roofs consist of three, four, or five 
individual layers of asphalt-saturated roofing 
felt bonded together with hot tar or asphalt. See 
Figure 2-38. The final layer of roofing felt is 
coated with gravel. Built-up roofs are used for 
flat roofs. 


CertainTeed Corporation 


Figure 2-37. Asphalt shingles are common on residential construction. Three- and two-tab strip shingles are commonly 


installed on new construction. 
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Certain Teed Corporation 


Figure 2-38. Built-up roofs are commonly used on 
flat roofs. The asphalt-saturated felt layers are bonded 
together with hot tar or asphalt. 


Elastomeric roofs are formed from rubber 
sheets that are chemically welded together at the 
edges with the proper cement/adhesive. Elasto- 
meric roofs provide excellent weatherability and 
resistance to chemicals and ultraviolet radiation. 
Ethylene propylene diene monomer (EPDM) roof- 
ing is a type of elastomeric roofing material that 
consists of a single membrane measuring 30 mil to 
60 mil thick that is either reinforced with fabric or 
unreinforced. EPDM roofing may be laid loose on 
the roof deck, mechanically fastened, or adhered 
to the roof deck, depending on the application. 


ELECTRICAL AND MECHANICAL SYSTEMS 
MATERIALS | 


Electrical and mechanical systems are comprised 
of three primary components—the generation or 
main energy sources, distribution systems, and 
receptacles, switches, and luminaires. The proper 
coordination of the components in electrical and 
mechanical systems provides for safe operation of 
the equipment and the system. Standard sizes are 
established for many electrical and mechanical 
system components, ensuring compatibility and 
interchangeability with components produced by 
other manufacturers. 


Electrical Materials and Components 


The basic categories of electrical materials and 
components include service panels; distribu- 
tion materials such as conduit, junction boxes, 
wire, and various cable materials; and electrical 
devices such as switches, receptacles, and lumi- 
naires. Electrical materials are manufactured 
in compliance with provisions of the National 
Electrical Code? and Underwriters Laboratories 
to ensure safety and the ability to handle the 
imposed electrical loads. 


The National Electric Code? was first created 
in 1897. in 1911, the NEC? was transferred 


to the Electrical Committee of the National 
Fire Protection Association. Since 1959, the 
NEC? has been updated every three years. 


Sources. Electrical power enters a building from 
a transformer through a main service drop or 
lateral. The primary component of the service is 
the main service panelboard. See Figure 2-39. 
A panelboard is a wall-mounted distribution 
cabinet containing overcurrent and short-circuit 
protection devices. Panelboards consist of an 
enclosure (tub) and an interior on which circuit 
breakers or fuses are mounted and connected 
to busbars. Panelboard interiors are commonly 
assembled at a manufacturing facility according 
to specific requirements. Panelboards are rated 
by their total load capacity (in amperes). 

A panelboard contains overcurrent protec- 
tion devices such as fuses and circuit breakers. 
A fuse is an overcurrent protection device with a 
fusible link that melts and opens a circuit when 
an overload condition or short circuit occurs. A 
circuit breaker is an overcurrent protection device 
with a mechanism that automatically opens a 
circuit when an overload condition or short circuit 
occurs. Fuses and circuit breakers are rated by the 
current that can flow through the device without 
interrupting the circuit. The interrupting (trip) 
mechanism within a circuit breaker is operated 
thermally, magnetically, or by a combination of 
the two. Most circuit breakers use a combination 
thermal/magnetic trip mechanism. 
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Figure 2-39. Panelboards provide a connection Юг 
power distribution and circuit protection. 


Distribution Systems. Electrical cables 
and raceways (conduit) extend from the main 
service panelboard to electrical luminaires. The 
prints and/or specifications specify the types of 
electrical cable and raceways to be installed. 

А conductor is a wire that is used to control 
the flow of electrons in an electrical circuit. Ar- 
ticle 100 of the NEC* provides three definitions 
for a conductor. Conductor size is designated by 
an American Wire Gauge (AWG) number that 
indicates the diameter. The higher the gauge 
number, the smaller the conductor diameter. See 
Figure 2-40. The NEC? recognizes three types 
of conductors for electrical installations—copper, 
aluminum, and copper-clad aluminum. Copper 
conductors offer the most ampacity. Bare copper 
conductors are available in gauges ranging from 
No. 14 to No. 4/0. Bare copper conductors are most 
commonly used for electrical system grounding 
wires. Three grades of copper wire are soft drawn, 
medium hard drawn, and hard drawn temper. 
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Aluminum conductors are a lightweight wire, 
and are commonly used for service conductors 
and feeders for circuits from distribution switch- 
boards to lighting and power panels. Aluminum 
wire is susceptible to oxidation when exposed to 
the atmosphere. Oxidation results in resistance to 
current flow that may lead to overheating at connec- 
tions. Anti-oxidation materials may be applied prior 
to completion of the installation to protect against 
oxidation and overheating. 


COPPER CONDUCTOR RATINGS* 


Diameter* 


Ampacity 


Figure 2-40. Conductor size is designated by an 
American Wire Gauge (AWG) number that indicates 
diameter. 


The American Wire Gauge, also known as 


the Brown and Sharpe wire gauge, has 
been used in the United States since 1857. 
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Conductors can be bare, covered, or insulated. 
Bare conductors do not have an outer covering 
that encases the actual conductor. Covered con- 
ductors are covered by a material that has not 
been evaluated or recognized as having a specific 
insulation rating and are rarely used in electrical 
systems. Insulated conductors are covered with a 
material that has been recognized by the NEC? 
as an insulation material. Insulation used with 
conductors includes the following: 


e  Moisture-resistant thermoplastic (TW). 
TW conductors are used in wet and dry 
applications. TW insulation does not 
have an outer covering and is used with 
No. 14 solid or stranded conductors. TW 
conductors have a maximum operating 
temperature of 140°F. 

e  Heat-resistant thermoplastic (THHN). 
THHN conductors have a nylon or 
equivalent coating and are used in dry 
locations. THHN insulation is used with 
No. 14 solid or stranded conductors and 
has a maximum operating temperature 
of 194°F. 

e Moisture- and heat-resistant thermo- 
plastic (THW). THW conductors are used 
in wet and dry locations. THW conduc- 
tors do not have an outer covering and 
are used with No. 14 solid or stranded 
conductors. THW conductors have a 
maximum operating temperature of 
194°F when used with lighting equip- 
ment of 1000 V or less. 

e Moisture-resistant thermoset (XHHW). 
XHHW conductors have a fire-resistant 
synthetic polymer insulation and do-not 
include an outer covering. XHHW con- 
ductors are used in wet and dry locations, 
are made with No. 14 solid or stranded 
conductors, and have a maximum operat- 
ing temperature of 167°F in wet locations 
and 194°F in dry locations. 

e Moisture-, heat-, and oil-resistant ther- 
moplastic (MTW). MTW conductors have 
thick (Type A) or thin (Type B) insulation 
coatings. Type A insulation has no outer 
covering. Type B insulation has a nylon 
covering. MTW conductors are commonly 


used for machine tool wiring in wet lo- 
cations and have a maximum operating 
temperature of 140°F. MTW conductors 
are made with No. 14 stranded conduc- 
tors. 

e Thermoplastic-covered fixture (TF). 
TF conductors have a thermoplastic 
insulation with no other covering. TF 
conductors are made with No. 16 or No. 
18 solid or stranded conductors and have 
a maximum operating temperature of 
140°F. TF conductors are commonly used 
for wiring electrical fixtures. 

e Thermoplastic-covered fixture wire— 
flexible stranded (TFF). TFF conductors 
have similar characteristics to TF con- 
ductors but are made only with stranded 
conductors. 

e  Heat-resistant thermoplastic-covered fix- 
ture (TFFN). TFFN conductors are used 
for fixture wiring and have a maximum 
operating temperature of 194°F. 

A cable assembly, or cable, is a flexible assem- 
bly of two or more conductors with a protective 
outer sheathing. The most common cable assem- 
blies used in residential and light commercial 
construction are armored cable (AC), metal-clad 
cable (MC), nonmetallic-sheathed cable, and 
service-entrance cable. See Figure 2-41. 

Armored cable (AC) is an assembly that 
contains one or more conductors wrapped in a 
flexible metallic covering. Armored cable is avail- 
able with single or multiple conductors ranging 
from No. 4 to No. 14. AC may only be used in dry 
locations and must be supported every 4'-6" and 
within 12" of outlets and fittings. Armored cable 
is commonly referred to as Type AC or BX. 

Metal-clad cable (MC) is an assembly of one 
or more conductors, with or without fiber-optic 
members, and enclosed in an armor of interlock- 
ing metal sheath, or smooth or corrugated metal 
sheath. Metal-clad cable is installed as services, 
feeders, and branch circuits for power, lighting, 
and control and signal circuits. MC cable cannot 
be used where exposed to destructive corrosive 
conditions such as direct burial in the earth or in 
concrete, or where exposed to cinder fill. MC cable 
must be supported every 6' and within 12" of boxes, 
cabinets, fittings, or other cable terminations. 


Cable Assemblies ^ 

Figure 2-41 
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Figure 2-41. A cable assembly is a flexible assembly of 
two or more conductors with a protective outer sheathing. 
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Nonmetallic-sheathed cable is an assembly 
of two or more insulated conductors with an 
outer sheathing of moisture-resistant, flame- 
retardant, nonmetallic material. NM cable is an 
economical wiring method used in residential 
and light commercial construction. Three types 
of nonmetallic-sheathed cable are NM, NMC, and 
NMS. NM cable, also known in the trade as Ro- 
тех®, has two, three, or four conductors ranging 
in size from No. 2 to No. 14 with a green insulated 
or bare grounding conductor. Type NM cable has 
a flame-retardant and moisture-resistant outer 
jacket, and is restricted to interior wiring. NM 
cable must be supported every 4'-6" and within 
12" of outlets and fittings. NM cable may be used 
with metallic or nonmetallic boxes. Type NMC 
cable has a flame-retardant, moisture-, fungus, 
and corrosion-resistant outer jacket. Type NMS 
cable is used in closed-loop and programmed 
power distribution systems (“smart houses"). 

Service-entrance cable is a single- or multi- 
conductor assembly, with or without an overall 
jacket. Two types of service-entrance conductors 
are Types USE and SE. Underground service- 
entrance cable (Type USE) has a moisture- 
resistant jacket and can be used for direct burial 
in the earth. Type USE cable is constructed of 
No. 12 solid or stranded conductors and has a 
maximum operating temperature of 167°F. Type 
SE cable is made with one or more conductors 
with gauges ranging from No. 12 to No. 4/0. The 
outer covering is fire- and moisture-resistant. 

High-voltage conductors and cable may be 
specified for specialized applications. In some sit- 
uations, detailed specifications from an electrical 
engineer concerning installation requirements, 
safe applications, and testing are required. Cable 
manufacturers can provide technical data and 
pricing for high-voltage wire and cable. Inde- 
pendent testing agencies provide quotations for 
specialized high-voltage cable testing. 


Electrical fires are considered Class C fires 


and must be extinguished using a Class-C- 
rated extinguisher that may contain carbon 
dioxide (CO,), dry chemicals, or Halon. 
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Large conductors that carry electrical service 
from the main power source to panelboards are 
specified by the number of conductors, wire 
gauge, number and gauge of grounding conduc- 
tor, and overall cable diameter. For example, a 
notation of 444, 13410 GRD, 1% indicates four 
No. 4 conductors, one No. 10 grounding conduc- 
tor, and an overall cable diameter of 174". See 
Figure 2-42. 
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Figure 2-42. Heavy cables are specified according 
to the number of conductors, wire gauge, number and 
gauge number of grounding conductors, and overall 
cable diameter. 


Araceway is an enclosed channel for conductors. 
Raceways include all enclosures used for conductors 
including switches, panels, controllers, and cabinets. 
Raceways provide protection for conductors and give 
the system flexibility in that existing conductors can 
be removed and new conductors pulled in. Conduit 
is a common type of raceway used in residential, 
commercial, and industrial installations. Metallic 
and nonmetallic conduit is available in rigid and 
flexible forms. See Figure 2-43. Conduit is secured 
in position using fasteners that fasten the conduit 
to structural members. Manufacturer specifications 
and the NEC® provide information about fastener 
spacing and fastening requirements. 


Rigid metal conduit (RMC) is a heavy conduit 
made of metal. RMC is considered to be the 
universal raceway and is permitted for use in all 
atmospheric conditions and types of occupancies. 
RMC is available in 10’ lengths with a coupling 
threaded on one end and in 1⁄2” to 6” diameters. 
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tubing — "e Es 
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à FMC 

conduit 


coils 
Figure 2-43. Common raceways installed in residential 
and light commercial buildings include rigid meta! 
conduit, rigid nonmetallic conduit, electrical metallic 
tubing, and flexible metal conduit. 


Rigid nonmetallic conduit (RNC) is conduit 
made of materials other than metal. Rigid poly- 
vinyl chloride (PVC) conduit is the most com- 
mon rigid nonmetallic conduit. PVC conduit is a 
nonconductive conduit that is not permitted to be 
installed in hazardous locations or air plenums. 
Rigid PVC conduit is available in 10' lengths and 
V" to 6" diameters. PVC conduit is available in 
thin wall (Schedule 40) and thick wall (Schedule 
80). Fittings, such as couplings, are fastened to 
PVC conduit with a special cement. PVC conduit 
is also available in power and communications 
(P&C) grade for use in power and communication 
applications. P&C grade PVC conduit is available 
in 25’ lengths and 74" to 6" diameters. 

Electrical metallic tubing (EMT), commonly 
referred to as thin wall or steel tube conduit, is a 
lightweight tubular steel raceway without threads 
on the ends. EMT is available in 10' lengths and 
5%” to 4" diameters. EMT is galvanized or electro- 
plated to resist corrosion. EMT must be supported 
every 10' and within 3' of each outlet box, junction 
box, cabinet, or fitting. Different EMT fittings are 
available to facilitate connections, including com- 
pression and set screw couplings and compression 
and set screw connectors. 

Flexible metal conduit (FMC), or Greenfield, 
is a raceway of metal strips that are formed into 
a circular cross-sectional raceway. The metal 
strips are helically wound, formed, and inter- 
locked. FMC is manufactured in %” to 4” diam- 
eters, and is available in coils of 25’, 50’, or 100’, 
depending on the diameter. Diameters range 
from %” to 4”. FMC must be supported every 


4'-6" and be securely fastened within 12" of each 
box, cabinet, or conduit body. A variety of connec- 
tion fittings are available. 

Cable and conduit are connected at electrical 
boxes. A box is a metallic or nonmetallic electrical 
enclosure for electrical equipment, devices, and 
pulling or terminating conductors. Boxes protect 
connections, provide access to wiring, and provide 
a method for mounting switches, receptacles, and 
luminaires. Nonmetallic boxes are permitted only 
when using nonmetallic-sheathed cable, nonme- 
tallic raceways, open wiring on insulators, and 
concealed knob-and-tube wiring. Boxes are avail- 
able in a variety of sizes and types for mounting 
switches, receptacles, and other devices. Knock- 
outs are provided in boxes to allow conductors and 
conduit to be inserted. Common electrical boxes 
include utility (handy), square, switch, octagonal, 
and masonry boxes. See Figure 2-44. 
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Figure 2-44. A box is a metallic or nonmetallic electrical 
enclosure used for equipment, devices, and pulling or 
terminating conductors. 
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Switches, Receptacles, and Luminaires. 
Switches, receptacles, and luminaires (lighting 
fixtures) are typically shown on floor plans 
using various symbols and abbreviations. See 
Figure 2-45. A switch is a device with a current 
and voltage rating, used to open or close an 
electrical circuit. Switches are classified according 
to the number of poles, number of closed positions, 
method of operation, and similar considerations. 
Common switches include single-pole, double-pole, 
three-way, four-way, key-operated, momentary- 
contact, maintain-contact, dimmer, photoelectric, 
and safety switches. A receptacle is a contact 
device installed at an outlet for the connection of 
equipment to an electrical system. А luminaire 
(lighting fixture) is a complete lighting unit 
including the components that distribute 
light, position and protect the lamps, and 
provide connection to the power supply. Types 
of luminaires include surface-mounted, ceiling- 
mounted, recessed, track lighting, bracket- 
mounted, pole-mounted, and exit lights. Electrical 
plans and schedules may be provided for fixture 
installation. 
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Figure 2-45. Switches, receptacles, and fixtures are 
typically shown on floor plans. 
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Photovoltaic Systems 


Energy from the sun can be used to produce 
electrical energy for use in residential and 
commercial electrical systems. Photovoltaics 18 
a solar energy technology that uses crystalline 
silicon wafers that are sensitive to sunlight to 
directly convert solar radiation into electricity. 
Multiple wafers are combined and formed into 
a large photovoltaic (PV) array that produces 
a considerable amount of electrical power with 
no moving parts, noise, or emissions. The PV 
array is usually mounted on the roof or nearby 
on the ground and may include battery storage. 
See Figure 2-46. 
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Figure 2-46. Photovoltaic systems for residential and 
commercial buildings are usually mounted to the roof of 
the structure. 


Mechanical Materials 


Mechanical systems include the heating, venti- 
lating, and air conditioning (HVAC) and plumb- 
ing systems. А variety of sources are used to heat, 
cool, and properly treat the air in an HVAC sys- 
tem. In a plumbing system, a centrally located 
water heater, solar, geothermal, or on-demand 


water heater may be used to heat the water 
supply. Air and water are conveyed throughout 
a building using a variety of ductwork, pipes, 
connectors, and valves. The air and water are 
distributed into the living space using various 
fixtures including radiators and grilles for HVAC 
systems and lavatories and water closets for 
water supply. 


Sources. Municipal water supplies or private 
wells are the primary sources for water in an 
HVAC or plumbing system. The location of the 
municipal water supply connection is shown 
on plot plans. In a plumbing system, a water 
service pipe extends from the municipal water 
supply connection to the water meter. A water 
meter measures the volume of water passing 
through the water service pipe. A tee is installed 
in the cold water main, diverting a portion of the 
available water to a water heater. Gas or electric 
water heaters, sized by their capacity (in gallons) 
and recovery rate, supply hot water to plumbing 
fixtures throughout the building. Solar water 
heating or geothermal systems may be utilized in 
conjunction with natural gas or electric systems 
to improve energy efficiency. On-demand, or 
tankless, water heaters may be installed near 
fixtures to heat water as it is delivered to the 
fixtures. See Figure 2-47. 

Two common types of HVAC systems are hy- 
dronic and forced-air systems. A hydronic heat- 
ing system is a heating system that uses water to 
convey heat from the source to the point of use. A 
circulating pump conveys water from the source 
(typically a boiler), through the piping system, 
terminal devices (radiators), and return piping of 
the system. A boiler is a pressurized vessel that 
safely and efficiently transfers heat to water. 
Boilers are available as low-pressure or high- 
pressure boilers. Alow-pressure boiler is a boiler 
that has a maximum allowable working pres- 
sure (MAWP) of 15 pounds per square inch (psi). 
Low-pressure boilers are common in residential 
applications and light commercial applications 
such as warehouses and schools. A high-pressure 
boiler is a boiler that has ап MAWP above 15 psi. 
High-pressure boilers are common in industrial 
operations and electricity generation. 
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А geothermal heating system utilizes a water, 
refrigerant, or antifreeze-solution-filled piping 
loop that is installed below the surface of the 
ground to draw latent heat into living areas. As 
the fluid flows through the tubing in the ground, 
it absorbs heat energy from the earth. See 
Figure 2-48. These systems are commonly uti- 
lized in conjunction with a ground source heat 
pump, natural gas, or electric systems to improve 
overall energy efficiency. In warm months, a geo- 
thermal system may also be utilized to remove 
excess heat. 

In forced-air systems, a furnace or air condi- 
tioner provides heating and cooling, respectively, 
by changing the temperature of the air at the 
source and conveying the warmed or cooled air 
into the living space. А furnace is a self-contained 
heating unit that includes a blower, burner, and 
heat exchanger or electric heating elements, and 
controls. See Figure 2-49. A furnace transfers 
heat from the point of combustion or electric heat- 
ing elements to the surrounding air. In combustion 
furnaces, fuel is burned in the firebox. In electric 
furnaces, electric current flows through a high- 
resistance wire to create heat, which is transferred 
to the surrounding air. Forced-air furnaces are cat- 
egorized by the direction of air flow, fuel or energy 
used, dimensions, and heating capacity. 
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Figure 2-47. On-demand, or tankless, water heaters 
take up less space and use less energy than conventional 
water heaters. 
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Figure 2-48. A geothermal heating system uses the latent heat of the ground to efficiently heat and cool residential and 
commercial structures. 


96  Printreading for Residential and Light Commercial Construction 


HEAT EXCHANGER Ss 


67: 


\ 


munn 


Carrier Corporation 


Figure 2-49. A furnace includes a blower, burner, and 
heat exchanger or electric heating elements, and controls. 


An air conditioner is a component in a forced- 
air air conditioning system that cools the air. 
See Figure 2-50. An air conditioner contains an 
evaporator, compressor, condenser, and expansion 
valve. An evaporator is a heat exchanger that 
absorbs heat from the surrounding air and adds 


Air Conditioner Sizes 


Figure 2-50 
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the heat to low-pressure refrigerant liquid. Air 
is passed over the evaporator and distributed to 
areas to be cooled. А compressor is a mechanical 
device that compresses refrigerant. The pres- 
surized refrigerant vapor is discharged into the 
condenser. The condenser is a heat exchanger 
that removes heat from high-pressure refrigerant 
vapor. The refrigerant condenses and is circulated 
through an expansion valve. Ап expansion valve 
is a device that reduces the pressure on liquid re- 
frigerant by allowing the refrigerant to expand. 


Distribution Systems. A variety of materials is 
used to distribute heated or cooled water or air, or 
other liquids or gasses, to the living area or point 
of use. Common pipe and tubing materials used to 
convey liquids or gases are plastic, copper, brass, 
steel, cast iron, and ductile iron. Pipe and tubing 
are available in various diameters and grades for 
different applications. 

Piping for plumbing and HVAC systems is not 
generally shown on residential and light com- 
mercial building prints. However, an isometric 
plumbing diagram may be included that shows 
water supply and drainage systems. Single lines 
represent each pipe in the system with the nomi- 
nal pipe diameters specified. See Figure 2-51. 
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Figure 2-50. Air conditioners are available in a variety of sizes to meet different cooling load requirements. 


TO WATER 
METER 


ELECTRIC WATER 
HEATER EWH-1 


ISOMETRIC AXES 


Figure 2-51. Singleline plumbing diagrams may be 
included in a set of prints to show water supply and 
drainage systems. 


Plastic pipe and tubing are lightweight, inex- 
pensive, and easily joined to plastic fittings. Plastic 
pipe and tubing are resistant to most chemicals 
including acids and other corrosive materials. In 
addition, plastic pipe and tubing have low thermal 
conductivity, allowing liquids being conveyed to 
maintain more uniform temperatures. Plastic pipe 
and tubing also do not conduct electricity and are 
not subject to galvanic or electrolytic corrosion. 

A variety of plastic pipe and tubing materials 
are used in construction including acrylonitrile- 
butadiene-styrene (ABS), polyvinyl chloride (PVC), 
chlorinated polyvinyl chloride (CPVC), and cross- 
linked polyethylene (PEX). Plastic pipe and tubing 
are available in nominal diameters ranging from 
14" to 12", and are joined using heat fusion, flanged 
joints, or solvent cement. Thicker plastic pipe may 
be joined by threading. 

Copper tube and fittings are used for water 
supply and distribution systems, drainage, waste 
and vent systems, fire suppression systems, 
and HVAC systems. Copper tube is available as 
either drawn or annealed. 
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Drawn copper tube, also known as hard cop- 
per tube, is copper tube that is manufactured 
by pulling copper through a die or series of dies 
to achieve a desired diameter. Annealed copper 
tube, also known as soft copper tube, is drawn 
copper tube that is heated to a specific tempera- 
ture and cooled at a predetermined rate to impart 
the desired hardness and strength properties. 
Copper tube is manufactured in many different 
wall thicknesses or types including Types K, L, 
M, DWV, G, ACR, and medical gas. 

Types K, L, M, and DWV are used for plumb- 
ing applications. Types K, L, and M are primarily 
used for potable water service, HVAC applica- 
tions, and noncritical laboratory gases. Potable 
water is water that is free from impurities that 
could cause disease or harmful physiological 
effects. Type DWV copper tube is used for drain- 
age, waste, and venting applications, and has the 
thinnest wall of any copper tube. Type G copper 
tube is used for natural gas and liquefied petro- 
leum (LP) gas applications. Type ACR copper 
tube is used for air conditioning and refrigeration 
applications. Medical gas copper tube is used for 
medical gas applications. 

Nominal diameters of copper tube range 
from 4” to 8", with a variety of wall thicknesses 
depending on type and diameter. Copper tube 
is joined by soldering, brazing, and flanged or 
flared joints. 

Brass pipe is composed of an alloy of copper 
and zinc, and may be used for potable water 
supply and distribution systems. Brass pipe is 
available in standard and extra-strong weights. 
Nominal diameters for brass pipe range from vs" 
to 6" in a variety of wall thicknesses depending 
on grade and diameter. Brass pipe is joined by 
soldering, brazing, or flanged fittings. 

Steel pipe may be seamless or welded pipe. 
Seamless steel pipe is available in nominal diam- 
eters ranging from 4%” to 48". Welded steel pipe is 
available in nominal diameters ranging from 1%” 
to 24" and is used for standard water, gas, air, or 
steam applications. Seamless and welded steel 
pipe are available in several weights (indicating 
wall thickness) including standard, extra-strong 
(XS), and double extra-strong (XXS). 
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Stainless steel pipe is used in pharmaceuti- 
cal, chemical, and food-processing industries 
where corrosion resistance and freedom from 
contamination are required. Stainless steel pipe 
is available in nominal diameters ranging from 
w” to 12”. 

Cast iron pipe is primarily used for above- 
ground and underground sanitary drainage, 
vent, and stormwater drainage piping. Cast 
iron pipe is manufactured by pouring molten 
gray cast iron into a spinning pipe mold where 
centrifugal force propels the molten iron against 
the mold, causing it to solidify and form the pipe 
walls. Cast iron is leakproof, nonabsorbent, and 
corrosion-resistant, and is easily cut with the 
proper tools. 

Cast iron pipe is available in no-hub and 
bell-and-spigot designs. No-hub cast iron pipe 
is joined using a mechanical coupling consist- 
ing of a neoprene sleeve and stainless steel 
band equipped with screw clamps that secure 
the sleeve in position. No-hub cast iron pipe is 
available in nominal diameters ranging from 11⁄2” 
to 15", and is used primarily for aboveground 
applications. Bell-and-spigot cast iron pipe is 
available in nominal diameters ranging from 
2" to 15" and is used primarily for underground 
applications and for applications where long, 
straight pipe runs are required. 


Ductsox 
Ductwork conveys heated or cooled air to registers located at 


various points around the interior of a building. 


Ductwork is the distribution system for 
forced-air systems. See Figure 2-52. Ductwork 
is manufactured from galvanized sheet metal, 
ductboard, plastic, or fabric. Most residential 
and light commercial buildings use sheet metal 
or ductboard for rigid ductwork. Plastic or fabric 
ductwork is primarily used for commercial build- 
ings where flexibility is required. Ductwork may 
be internally or externally insulated to absorb 
vibrations and pulsations that may otherwise 
cause noise and minimize heat loss. 
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Figure 2-52. Ductwork is used to distribute warm or 
cool air throughout a building. 


Fixtures. A fixture is a receptacle or device that 
is temporarily or permanently connected to the 
water distribution system, demands a supply 
of potable water, and discharges the waste 
directly or indirectly into the sanitary drainage 
system. Common plumbing fixtures include 
lavatories, water closets, and water coolers. See 
Figure 2-53. Plumbing fixtures are manufac- 
tured from durable, corrosion-resistant, and 
nonabsorbent materials such as vitreous china, 
enameled cast iron, enameled steel, stainless 
steel, fiberglass, and plastic resins. A fixture 
schedule may be included on commercial building 
prints. Notations on plan views are keyed to 
the fixture schedule. Information included on a 
fixture schedule may include the manufacturer 
name and product number, sizes, fittings, and 
general notes. 


In a hydronic heating or air conditioning 
system, a terminal device is a device that trans- 
fers heat or coolness from the water in a piping 
system to the air in the living space. A circulating 
pump circulates water from the source, through 
the piping system and terminal device, and back 
to the source. А radiator is a type of terminal 
device used in a hydronic heating system. In a 
hydronic air conditioning system, the terminal 
device holds cold water from the chiller. Blow- 
ers move air through the terminal device to 


Plumbing Fixtures 


Mansfield Plumbing Products LLC 
LAVATORY 


WATER CLOSET 


cool the air. Terminal devices for hydronic air 
conditioning systems include cabinet and unit 
air conditioners. 

In forced-air systems, a register is a device 
that covers the opening of air supply ductwork. 
Registers commonly contain a damper for con- 
trolling air flow into the living space. A damper 
is a movable plate that controls and balances 
air flow in a forced-air system. А grille is a de- 
vice that covers an opening of return ductwork. 
Grilles do not contain a damper. 


Elkay Mfg. Co. 


Kohler Co. 
WATER COOLER 


Figure 2-53. Fixtures are connected to the water distribution system, demand a supply of potable water, and discharge 


the waste directly or indirectly into the sanitary drainage system. 
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1. — is a type of raceway used in residential and light commercial 
buildings. 

A. Rigid metal conduit 

B. Flexible metal conduit 

C. Electrical metallic tubing 

D. all of the above 
2. — is the resistance to the shortening and lengthening of wood fibers when 


a wood member is placed in a position where it may bend under a load. 
A. Horizontal shear 
B. Extreme fiber stress 
C. Modulus of elasticity 
D. none of the above 


3. A(n) X is a structural member consisting of two outer skins with a core 
of insulating foam sandwiched between them. 
A. oriented strand board (OSB) 
B. wood Ljoist 
C. nonstructural panel 
D. structural insulated panel (SIP) 


Д. ___ is an engineered wood product comprised of layers of wood 
members that are joined together with adhesive to form larger members. 
A. Oriented strand board (OSB) 
B. Parallel strand lumber (PSL) 
C. Glued laminated timber (glulam) 
D. Plywood 


5. A(n) ___ can be added to concrete as an admixture. 
A. accelerator 
B. superplasticizer 
C. retarder 
D. all of the above 


6. ___ brick is made of select clay to impart distinctive uniform colors and 
is treated to provide a special surface. 
A. Common 
B. Fire 
C. Modular 
D. Face 
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7. | is rough, irregular stone that is used as fill or to provide a rustic 
appearance. 
A. Ashlar 
B. Squared stone 
C. Rubble 


D. Cast stone 


8. . is steel wire, bars, or strands embedded in concrete to provide 
additional tensile strength to concrete structural members. 


A. Ductwork 

B. Structural subflooring 
C. Steel reinforcement 
D. Range 


9. A  isaclay masonry unit with one face colored and glazed, and is 
used for load-bearing applications. 
A. mosaic tile 
B. structural facing tile 
C. clay facing tile 
D. quarry tile 


10. A. CMU is a concrete masonry unit used to finish the top of a wall 
and provide a flat bearing surface for wood framing members or brick 
or stone masonry. 

A. metal sash 
B. solid top 
C. lintel 

D. header 


11. ASTM International specifies the use of the letter ^ — " to designate 
smooth wire and the letter" — " to designate deformed wire. 


A.W;D 
В. М; 5 
сар 
pups 
True-False 
i F 1. Pine species can be used for both rough framing and trim members. 
T F 2. Partitions are generally considered to be non-load-bearing. 
Т F 3. Special symbols are used to represent gypsum board on plan views. 
T F 4. Switches, receptacles, and luminaires (lighting fixtures) are typically 
shown on floor plans using various symbols and abbreviations. 
T F 5. End views of framing members are shown with freehand lines to 
represent wood grain. 
T F 6. Plywood always contains an odd number of plies. 
T F 7. Plywood with a surface veneer such as oak is used for cabinets. 
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Completion 


12 
13; 


14 


15. 


16 


8. Medium density overlay (МОО) plywood is used for concrete forming 
material. 


9 


Many light commercial buildings utilize precast concrete components. 


10. Sections show concrete and rebar symbols. 


Steel, glass, or plastic fibers are added to concrete as reinforcement 
during initial mixing. 


Brick are manufactured by firing them in a kiln for 24 hours. 


Brick positions may be indicated in the specifications or by showing an 
example of the desired positions on elevations or details. 


Insulation is a material used as a barrier to inhibit thermal and sound 
transmission. 


When large-scale sections are shown, wavy lines are used to indicate 
ceramic tile. 


Quarry tile is used for exterior wall facing. 


1. The — size is the dimensions of a piece of lumber before it is dried 
and surfaced. 


2. Moldings are a type of finished wood — member. 


3. The isa value used to indicate the ability of a material to resist heat 
flow. 


4. ___ pipe is the most common type of plastic plumbing pipe used in 
residential and light commercial buildings. 


5 


A(n) ___ is a thin, moisture-resistant material placed over the ground or 
in walls to retard the passage of moisture into a building. 


6. — consist of three, four, or five individual layers of asphalt-saturated 


roofing felt bonded together with hot tar or asphalt. 


7. A[n]. is a wall-mounted distribution cabinet containing overcurrent 
and short-circuit protection devices. 


8. А(п) is an enclosed channel for conductors. 


9. A(n) is a device with a current and voltage rating, used to open or 
close an electrical circuit. 


10. А(п) ___ contains an evaporator, compressor, condenser, and 


expansion valve. 


11. ___ is water that is free from impurities that could cause disease ог 


harmful physiological effects. 
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Matching — Conductors 


12. 


13. 


14. 


15. 


16. 
17. 


18. 


19. 


20. 


. is heavy-gauge wire joined in a grid and used to reinforce and 
increase the tensile strength of concrete. 


is a single or multiconductor assembly, with or without an overall 
jacket. 


A(n) ___ is a self-contained heating unit that includes a blower, burner, 
and heat exchanger or electric heating elements, and controls. 


A(n) ___ is a heat exchanger that absorbs heat from the surrounding air 
and adds the heat to low-pressure refrigerant liquid. 


. is the distribution system for forced-air systems. 


A(n) ___ is a receptacle or device that is temporarily or permanently 
connected to the water distribution system, demands a supply of 
potable water, and discharges the waste directly or indirectly into the 
sanitary drainage system. 


А(п) ___ is a movable plate that controls and balances air flow in a 
forced-air system. 


— is hard granular material, such as sand and gravel, that is mixed 
with cement and water to provide structure and strength in concrete. 


A(n) — is a precast hollow or solid masonry unit composed of 
portland cement and fine aggregate, and formed into modular or 
nonmodular dimensions. 


Moisture-resistant thermoplastic A. XHHW 
Heat-resistant thermoplastic B. THW 
Moisture- and heatresistant thermoplastic С. THHN 
Moisture-resistant thermoset | D. TFF 
Moisture-, heat-, and oil-resistant thermoplastic Е ТЕ 
Thermoplastic-covered fixture F. MTW 
Thermoplastic-covered fixture wire G. TW 
Heat-resistant thermoplastic-covered fixture H. TFFN 
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Name Date 
True-False 
T Е 1. Pine species can be used for both structural and trim members. 
її F 2. Maximum allowable unit stresses for most wood species (other than 


plywood) are the same. 
T F 3. Brick are manvfactured by molding or extrusion. 


10 F 4. In frame construction with brick veneer, galvanized metal ties are 
fastened to the wall studs and sheathing and extend across the air 
space where they are-embedded in the mortar joints of the brick-veneer 


wall. 

if F 5. Buildings in colder climates require insulation with higher R values. 

T F 6. Open web steel joists are used extensively in light commercial 
construction to support floors and roofs. 

T F 7. U channels are the most common metal framing member and are used 
for load-bearing and non-load-bearing walls and partitions as studs and 
joists. 

T F 8. Higher R-values represent greater heat flow. 

Т F 9. An exterior insulation and finish system is an exterior finish system 


consisting of reinforcing mesh, a base coat of acrylic copolymers and 
portland cement, and a finish of acrylic resins. 


T F 10. Built-up roofs are used for flat roofs. 


T F 11. NM cable is an economical wiring method used in residential and light 
commercial construction less than four stories high. 


Т F 12. Grilles contain a damper. 

Т F 13. Compression parallel to the grain of wood is always significantly 
greater than compression across the grain. 

|| F 14. OSB panels are composed of an odd number of layers running in the 
direction opposite to that of plywood plies. 

T F 15. FRP plywood may be used for heavy-duty applications such as concrete 
forms. 
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16. 


17. 
18. 
19. 


20. 


21 


22 
23. 
24 
25 


26 


27 


28 
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PSL is commonly used for load-bearing applications such as headers 
and beams. 


Squared stone is stone cut to precise dimensions according to the prints. 
CMUSs can be used as a finished surface. 


Hollow-core CMUs are no longer used because of deficiencies in 
strength and fire resistance. 


When shown on elevations, metal is not represented with a special 
symbol. 


Both light- and heavy-gauge metal framing members are manufactured 
by cold forming. 


Resilient finish flooring must be installed over a smooth underlayment. 
The color of vinyl extends completely through a vinyl product. 
Gypsum board is used for interior and exterior finish applications. 


No special symbol is required when showing gypsum board on plan 
views, sections, and details. 


Float glass is manufactured by drawing it vertically or horizontally and 
slowly annealing it to produce a high-gloss surface. 


Piping for plumbing systems is not generally shown on residential and 
light commercial prints. 


In a plumbing diagram, single lines represent each pipe in the system. 


When symbols are used to represent wood members in sections and 


construction details, two ___ lines indicate face views of framing 
members. 
А(п) is an arrangement of masonry in a pattern to provide a 


desired architectural effect and/or additional structure. 


Thin pieces of natural stone fastened to other masonry or steel framing 
are called — . 


Aln) bond is created with various sizes of stone placed in a random 
arrangement without maintaining courses or ranges. 


— or — gas may be used in insulating glass to fill the air space to 
reduce the passage of heat from one piece of glass to the other. 


А(п) — is a slender wire that is used to control the flow of electrons 
inan electrical circuit. 


Conduit is a common type of. used in residential, commercial, and 
industrial installations. 
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FRAME CONSTRUCTION 


The framework of a building forms a skeleton 
on which the exterior and interior finish ma- 
terials are applied and fixtures are supported. 
The framework is designed to withstand the 
live and dead loads exerted on the building. A 
live load is a moving or changing load that may 
be placed on different sections of a structure. 
Live loads include the building inhabitants, 
furnishings, snow, and wind. Seismic design is 
another live load that may be taken into account 
depending on the region of the country and local 
soil conditions. А dead load is the weight of the 
permanent structure of a building and includes 
the materials that make up the wall, floor, ceil- 
ing, finish materials, fixtures, and roof units. 
Several construction methods have been devel- 
oped for light commercial structures, each with 
its own advantages. The construction methods 
are designed to use available materials and labor 
efficiently and economically. 


Platform Framing 


The most common type of light frame construc- 
tion is platform framing. Platform framing, or 
western framing, is a framing method in which 
each story of a building is framed as a unit 


LIGHT FRAME CONSTRUCTION 


Residential and light commercial construction 
includes wood-framed construction, masonry 
construction, and metal-framed construction. The 
frame, regardless of the material of which it is 
constructed, must be able to withstand all of the live 
and dead loads exerted on the building. 
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consisting of walls, joists, and a subfloor. See 
Figure 3-1. Platform framing is an efficient and 
inexpensive method for assembling and erecting 
residential and light commercial buildings. Wood 
or light-gauge steel framing members form the 
framework in platform framing. 

In typical platform framing, a sill plate is 
fastened to the top of the foundation wall using 
anchor bolts embedded in the foundation wall. An- 
chor bolts are available in ?4" to ?4" diameters and 
6" to 24" lengths. Flat washers and nuts secure 
sill plates to foundation walls. See Figure 3-2. 
Anchor bolts are commonly placed 4'-0" or 6’-0” 
on center (OC). 


Anchor bolts are placed in fresh concrete. After the concrete 
has properly set, sill plates are secured to the anchor bolts 


using flat washers and nuts. 
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Platform Framing — 


Figure 3-1 
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Platform framing is the most popular type of light frame construction. 


Figure 3-1. 
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Figure 3-2. Anchor bolts secure the sill plate to the 
foundation wall. 


Joists rest on the sill plates. The two outside 
joists align with the outer edges of the sill plates. 
The ends of all joists butt against a header joist. 
In wide spans, joists are supported by a steel 
or wood beam at the center of the building. An 
oriented strand board (OSB) or plywood subfloor 
is placed over and fastened to the joists using 
screws or nails. See Figure 3-3. OSB or plywood 
panels are arranged in a staggered pattern at a 
right angle to the joists. In addition, construc- 
tion adhesive may be used to secure the subfloor 
in position to provide a strong and quiet floor. 
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The subfloor extends to the outer edge of the 
joists and header joists on all sides to form a 
platform. 

When the subfloor has been securely fastened 
to the joists, exterior walls and interior parti- 
tions are constructed. The framing members for 
walls and partitions, including studs and top and 
bottom plates, are a nominal 2" thick. Exterior 
walls and interior partitions are assembled on 
the subfloor and raised into position. Walls and 
partitions are constructed with studs (usually 
spaced 16" OC), a single bottom plate, and a 
double top plate that is constructed so that the 
members overlap at corners and intersections 
to provide solid connections. For wide spans, a 
bearing partition may be placed near the center 
of the building. A bearing partition is an interior 
partition capable of supporting structural loads 
that are imposed from above. Small walls and 
partitions are often constructed in one piece and 
tilted up into position. Longer sections are made 
in lengths that can be conveniently handled. 
The wall sections are aligned with chalk lines 
snapped on the subfloor and are temporarily 
tacked and braced in position until other walls 
have been erected. 


Senco Products, Inc. 
Figure 3-3. The subfloor is fastened to the joists using 
nails or screws. 


When the exterior walls and interior parti- 
tions are erected, the bottom plates are securely 
fastened to the subfloor and into the joists below 
where possible. The bottom and top plate corners 
and intersections are then fastened together. 
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While this assembly is stable and plumb, it 
must be permanently braced to withstand 
strong winds and other external stresses. Ply- 
wood or OSB sheathing or metal straps may 
be used to brace exterior walls. See Figure 
3-4. Plywood or OSB panels are fastened to the 
studs at each end of the wall to provide lateral 
strength. The remainder of the wall is sheathed 
with fiberboard, rigid foam insulation, or ply- 
wood or OSB panels. Diagonal metal straps are 
fastened to the exterior edge of the studs at 
a 45? angle in each corner. Sheathing is placed 
directly over the metal straps and fastened to 
the studs and plates. 

The basic structure is modified to provide 
stairwell and chimney openings in floors and 
ceilings, window and door openings in walls, 
and additional strength under bearing parti- 
tions. Floor and ceiling openings for stairwells 


Corner Bracing 


Figure 3-4 


or chimneys must be located according to the 
prints, regardless of the joist arrangement. Ap- 
propriate joists are cut and reinforced by double 
trimmers (double joists) at the side and double 
headers at the ends. Door and window openings, 
regardless of size, are located as shown on the 
prints, even though the studs are spaced 16" OC. 
Where door and window openings are required, 
the studs are removed and replaced by trimmer 
studs at the sides to support headers over the 
opening. Framing door and window openings 
can be accomplished in several ways, but the 
principle involved is to transfer the load imposed 
above the opening to the floor supports below 
and to provide the proper size rough opening. 
See Figure 3-5. Where bearing partitions are 
placed parallel to floor joists, double or triple 
joists are placed under the partition to carry the 
load transferred from the structure above. 
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Figure 3-4. Plywood or oriented strand board (OSB) sheathing or metal straps are used to brace corners in a platform- 
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Figure 3-5. Trimmer studs at each side of the rough 
opening support the header and provide a nailing surface 
for the trim. Full studs maintain 16” OC spacing. 


Ceiling joists, which are nominal 2” thick 
members placed on edge, are commonly posi- 
tioned 16” OC with ends resting on the exterior 
walls and bearing partitions. Bearing partitions 
may not always be placed near the center of the 
building; the joist span on one side of the parti- 
tion may be much longer than on the other side. 
However, the floor plan indicates the proper size 
joist to support imposed loads and be within the 
allowed deflection (bending) limits. Joist sizes 
are specified so they do not deflect more than a 
prescribed amount when subjected to live and 
dead loads. Excessive deflection results in cracks 
in the interior finish. When there is a second floor 
on the building, a subfloor is installed on top of 
the first floor walls to act as both a first floor ceil- 
ing structure and a second floor subfloor. Second 
floor exterior walls and interior partitions are 
then constructed and tilted up into place. 


Prefabricated Components. Some compo- 
nents for platform-framed buildings may be 
prefabricated off-site and shipped to the job site. 
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The components are constructed in a prefabrica- 
tion facility according to the plans and specifica- 
tions. Prefabrication facilities that specialize in 
this process supply builders with the required 
components. 

Floor and roof trusses are prefabricated com- 
ponents commonly used in a platform-framed 
building. See Figure 3-6. Roof trusses are 
available for flat, gable, hip, and other roof types. 
Roof trusses are constructed at a prefabrication 
facility, transported to the job site on a truck, and 
lifted into place with a mobile crane. 


Figure 3-6. Prefabricated components, such as roof 
trusses, are built off-site and quickly erected on the job site. 


Some prefabricated framing components, in- 
cluding various engineered wood products such 
as box beams or stressed-skin panels, consist 
of components of solid lumber, plywood, OSB, 
or parallel strand lumber (PSL) creating wood 
structural frames and structures. A box beam is 
a hollow horizontal member used for floor and 
roof supports or to span wide distances over 
openings. See Figure 3-7. 


Figure 3-7. Box beams are lightweight, yet provide 
strong support. 
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Wood Truss Council of America 
Prefabricated components, such as roof trusses, are commonly 
specified for residential and light commercial buildings. 


A stressed-skin panel is a structural unit used 
in floor, wall, and ceiling systems that consists 
of plywood panels nailed and glued to a wood 
frame. Typically, stressed-skin panels are framed 
with 2 x 4s spaced 16" OC and covered on each 
side with plywood. See Figure 3-8. Plywood on 


VENTILATION HOLES 
WOOD HEADER 


WOOD STRINGERS 
WOOD BLOCKING 


the upper side of stressed-skin panels is thicker 
than plywood on the lower side. Insulation may 
be placed inside the panels. Ventilation holes are 
drilled in the 2 x 4s for air circulation. Stressed- 
skin panels are primarily used to span wide 
distances between supports. 


Balloon Framing 


Balloon framing is a multistory framing method 
in which one-piece studs extend from the sill 
plate to the double top plate. Upper floor joists 
are nailed to the sides of the studs and receive 
additional support from a ribbon board that fits 
into notches cut into the studs. See Figure 3-9. 

Wood shrinks primarily across the width of 
the grain. In balloon framing, wood shrinkage 
is minimized by using studs that extend from 
the sill plate to the double top plate. In the past, 
balloon framing was a popular framing method. 
However, due to the limited availability and high 
cost of long wood studs, balloon framing is not 
as common today. In split-level residences, bal- 
loon framing may be used in the central section 
of the house. 

Balloon framing provides passageways for 
ductwork and raceway systems through the 
open stud spaces from floor to floor. However, the 
stud spaces can also act as flues, enabling fire to 
spread quickly, unless fireblocking is installed 
near the floor levels. 
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Figure 3-8. Stressed-skin panels span wide distances, and are used in floor, wall, and roof systems. 
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Figure 3-9 


DOUBLE TOP 
PLATE 


CORNER 
BRACING 


| 
ў 
: 
N 


RIBBON 
BOARD 


STUDS 
NOTCHED 
FOR RIBBON 


WZ Д 


X. 


Q 


COMM LE LLL dL 


ya 
// X7 A ai 


FOUNDATION 
WALL 


LET-IN BRACE 


FIRST FLOOR 
JOISTS 


22 


Chapter 3 • Light Frame Construction 117 
CEILING JOIST 


SECOND FLOOR 
JOISTS 


SECOND 
FLOOR 
JOISTS 


FIRESTOP 


FIREBLOCKING 


SECOND FLOOR DETAIL 


FIRESTOP 


FIRST 
FLOOR 
JOISTS 


CROSS 
BRIDGING 


TS 
. 
P PE 
G . 
>» 


SILL PLATE 


REBAR 


SILL PLATE 
CONSTRUCTION DETAIL 


Figure 3-9. Balloon framing minimizes shrinkage by the use of continuous studs that extend from the sill plate to the top plate. 


Post-and-Beam Framing 


Post-and-beam framing is a framing method in 
which the basic framework of the building con- 
sists of vertical posts and horizontal or sloping 
beams. Post-and-beam framing is characterized 
by wide expanses of glass, high ceilings that are 
actually the underside of the roof planks, and 


heavy support members. See Figure 3-10. The 
ceilings are finished to show the beauty of the 
wood itself. The unique structural features of 
post-and-beam framing are posts at the outside 
walls, beams below the floor and beams above 
supporting the roof planks, and posts supporting 
the roof ridge. 
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age at, ye 
Southern Forest Products Association 

Figure 3-10. Post-and-beam framing uses heavy 

structural members to achieve an open appearance. 


Heavy floor and roof beams are required in 
post-and-beam framing to support imposed 
loads. The beams may be solid timbers or glued 
laminated (glulam) timbers. A glued laminated 
(glulam) timber is an engineered wood product 
comprised of layers of wood members (lams) 
that are joined together with adhesives to form 
larger members. 

All framing members are spaced at wide 
intervals, providing large open areas within 
the building. The construction at the sill plate 
resembles platform framing. Floor beams are 
used in place of floor joists. Floor beams are 
spaced from 6’-0” to 8'-0" apart and support the 
floor planks. Floor planks, typically 2” thick with 
a tongue-and-groove joint, provide structural 
strength. Thicker planks with floor beams spaced 
farther apart are used for heavy construction. 
Posts used to support top plates and roof beams 
are spaced the same as floor beams. Roof beams 


support 2” thick planks for the roof. Structural 
insulated panels (SIPs) may also be used as a 
roof for a post-and-beam building. A structural 
insulated panel (SIP) is a structural member 
consisting of a thick layer of rigid foam insulation 
pressed between two OSB or plywood panels. 

Post-and-beam framing has several distinct 
differences from platform and balloon framing. 
Since post-and-beam exterior walls do not have 
studs spaced 16” OC, windows are installed 
without special framing for openings. In addi- 
tion, there are few structural members in post- 
and-beam framing and only minor differences in 
size or shape among them. One critical consid- 
eration for architects and engineers designing a 
post-and-beam building is properly locating the 
posts. Rooms are usually planned so partitions 
run down the center of the building to enclose the 
posts, and then out to exterior walls where they 
meet posts located between window units. 

While post-and-beam framing provides large 
expanses of open area and glass, a few challenges 
are associated with this construction method. 
Electrical wiring and ductwork are difficult to 
conceal since there are few interior partitions. 
Wiring and ducts above floor level must be run 
in the central partition or concealed along posts 
between windows. Additional floor reinforcement 
under heavy equipment and fixtures in kitchens 
and bathrooms must be constructed prior to 
installation of the flooring. In addition, post-and- 
frame buildings are more difficult to adequately 
insulate than platform-framed buildings. Insulat- 
ing glass is installed between exterior wall posts. 
Rigid foam insulation may be placed between the 
roof planks and roof finish material, or SIPs may 
be used for the roof. 


Post-and-beam construction was introduced 
to North America around 1620 when 
English settlers began arriving. Early 


post-and-beam structures consisted of a 
framework of posts and beams, with the 
spaces between filled with an intertwined 
mixture of reeds and branches, known as 
wattle, which was covered with mud. 


A-Frames 


An A-frame is a type of construction most often 
seen for vacation homes. See Figure 3-11. 
Heavy framing members spaced 4’-0” to 6’-0” 
apart are the main structural members. The 
framing members resemble the roof beams of 
post-and-beam framing except that they are 
placed at a steep slope and extend from the foun- 
dation, where they are firmly fastened, to the 
ridge. Roof planks are strong enough to carry the 
roof load over the span between the structural 
members. The exterior sides of an A-frame are 
actually roof surfaces and the two gable ends. 
The gable ends include windows and doors for 
light, ventilation, and access. 
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The Garlinghouse Company 
Figure 3-11. In A-frame construction, heavy framing 
members form a common wall and roof. 


The living area of an A-frame is commonly 
left open to the roof above, creating a cathedral 
ceiling effect that is upward sloping. Extensive 
use of glass in the gable end walls opens up the 
living space to the outdoors. A loft, typically con- 
taining bedrooms and an additional bathroom, 
is often placed in the house. The open space of 
the living area allows good sight lines and an 
open feeling between the loft deck and the space 
below. Circular or steeply pitched straight-run 
stairs commonly lead to the loft. 


Chapter 3 * Light Frame Construction 119 


MASONRY CONSTRUCTION 


Masonry construction is divided into two broad 
classifications —monolithic concrete construc- 
tion and unit masonry construction. In mono- 
lithic concrete construction, concrete is formed 
as a single, continuous member. Monolithic 
concrete construction is used for residential 
and light commercial construction, and is very 
prevalent in heavy construction. Brick, stone, 
concrete masonry units (concrete block), and 
structural and facing tile are used in unit ma- 
sonry construction. Unit masonry construction 
is most prevalent in residential and light com- 
mercial construction. Monolithic concrete and 
unit masonry construction are often combined 
for construction projects. 


Monolithic Concrete Construction 


Monolithic concrete construction is typically 
used for load-bearing footings, piers, and founda- 
tion walls. Concrete, when properly mixed and 
placed in the forms, provides structurally sound 
continuous footings and walls that last for many 
years. Concrete may also be used for above- and 
below-grade walls of buildings. 

Forms for monolithic concrete construction 
must be properly located as specified on the 
prints and constructed to the desired shape 
before concrete is placed in the forms. Holes 
drilled for piers are located according to the 
foundation plans. Concrete is mixed according to 
the specifications at a batch plant and delivered 
to the job site in transit-mix trucks. All voids in 
the concrete must be removed during concrete 
placement, typically using a mechanical vibra- 
tor. When the concrete has properly set and hard- 
ened, the forms are carefully removed so as not 
to damage the concrete. Bricklaying or framing 
can then begin. However, since concrete does not 
develop its full strength until approximately 28 
days after placement, care must be taken when 
laying brick or framing the building. 


Footings and Piers. Prior to concrete be- 
ing placed for the footings, the forms must be 
properly laid out. А tradesworker lays out the 
building lines from a point of beginning on the 
lot. A point of beginning (POB) is a fixed location 
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on a building site used as a reference point for 
horizontal dimensions and vertical dimensions. 
The locations of building lines are marked on bat- 
terboards set back from the foundation location 
so they will not be disturbed during excavation. 
See Figure 3-12. Earth-moving equipment, 
such as a bulldozer, is used to excavate the lot to 
the specified depth. Sufficient room is provided 
along the sides of the excavation for tradeswork- 
ers when erecting the forms. Where required, 
the sides of the excavation must be shored up 
or excavated to the proper angle of repose to 
prevent cave-ins. The foundation footings must 
be placed on undisturbed earth or earth that has 
been compacted to the proper specifications. 
Piers may be required at various locations to 
provide additional support for footings, columns, 
or foundation walls. Locations, diameters, and 
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depths of pier holes are indicated on foundation 
drawings. These holes are drilled and filled with 
concrete either prior to or concurrently with the 
placement of the footing concrete. 

Building lines representing the faces of the 
foundation wall are strung horizontally between 
the batterboards. Plumb lines are extended 
down from the intersections of the building lines 
to locate points from which the foundation footing 
forms can be located. Laser alignment equipment 
may also be used to ensure proper alignment 
and elevations of formwork. Metal or wood form 
boards spaced to the proper footing width and 
adjusted for the specified height are erected and 
braced. Rebar are placed in the footing according 
to the foundation wall section of the prints. Wire 
chairs and/or other devices may hold the rebar 
in position when concrete is placed. 
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Figure 3-12. A point is dropped from the intersection of the building lines and placed on a stake. The footings and the 


face of the foundation wall are located from this point. 


Foundation Walls. Foundation walls are 
constructed of concrete masonry units, insulated 
concrete forms (ICFs), or concrete. When 
concrete foundation walls are specified, several 
formwork methods may be used, depending 
on builder preference and the foundation wall 
thickness and height. 


Most foundation forms are panelized forms 
that can be reused many times. See Figure 3- 
13. Job-built or patented panel forms are used 
to form foundation walls. Job-built forms are 
constructed of plywood panels that are framed 
with 2 x 4s. Patented panel forms are available 
from several manufacturers and are easily as- 
sembled. Patented panel forms are constructed 
with Plyform? or high density overlay (HDO) 
plywood panels and interlocking metal tabs or 
with metal frames faced with Plyform panels. 
Regardless of the type of patented panel form, 
manufacturer recommendations for panel place- 
ment and bracing must be carefully followed. 

Foundation wall forms are placed on the foot- 
ing and tied together with snap ties. А snap tie 
is a patented tie system with spreader cones to 
maintain form wall spacing and tie the walls 
together when concrete is placed. See Figure 
3-14. Snap ties are broken off (snapped) at the 
break-back after the forms are stripped. 
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Figure 3-13. Job-built or patented panel forms can be reused many times. 
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Foundation walls often have windows and 
doors to provide ventilation and access to the 
outside ofthe building. In most cases, finish metal 
window frames and doorjambs are installed in 
the form walls and secured in place with tem- 
porary fasteners. The metal frames and jambs 
remain in the concrete wall after the forms are 
removed. Another method to provide door and 
window openings is to construct a buck, which 
is framing around an opening, installed in the 
form walls and secured in place with duplex 
nails. The bucks are removed when the forms 
are stripped. 
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Figure 3-14. Patented panel systems use a variety 
of holding devices, such as snap ties, to maintain wall 
spacing when concrete is placed. 
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Vertical and horizontal rebar is placed in insulating concrete 
forms (ICFs) prior to concrete being placed. 
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Insulating concrete forms may be used to 
form concrete foundation walls in residential 
and light commercial construction. Ап insulat- 
ing concrete form (ICF) is a specialized form- 
ing system that consists of a layer of concrete 
sandwiched between layers of insulating foam 
material on each side. See Figure 3-15. Advan- 
tages of ICF construction include minimal air 
infiltration, reduced heating and cooling loads, 
and better fire resistance. ICF components are 
designed with interlocking edges that fit together 
or utilize adhesive to hold them in place during 
concrete placement. Plastic or steel ties main- 
tain the ICF spacing as concrete is placed. The 
form walls remain after the concrete is placed, 
eliminating form removal time. 


Waterproofing Foundations. Solid concrete 
walls are highly resistant to water penetration, 
but can still absorb moisture if not properly 
waterproofed. CMU foundation walls have less 
resistance to water penetration since they are 
constructed with individual units. Regardless of 
the material, foundation walls should be treated 
with waterproofing materials from the bottom of 
the wall to the finish grade. 


-ECO-Block, LLC 
Figure 3-15. insulating concrete forms (ICFs) are used 
to form foundation walls and also provide wall insulation. 


Foundation walls and footings are waterproofed 
in various ways, depending on the soil condition, 
footing depth below grade, and the general climatic 
conditions of the area. Methods for waterproofing 
foundation walls include liquid membranes, asphalt 
sheet membranes, and rigid foundation waterproof- 
ing panels. See Figure 3-16. Liquid membranes 
are applied by spraying or mopping the founda- 
tion wall and footing with tar or asphalt. In some 
situations, wide sheets of polyethylene film are 
placed over the liquid membrane to form an 
overlapping waterproofing cover. Asphalt sheet 
membranes are self-adhesive 60 mil sheets of 
rubberized asphalt laminated to polyethylene 
film. Asphalt sheet membranes provide good 
waterproofing capabilities when properly applied. 
Rigid foundation waterproofing panels are placed 
over a liquid membrane that holds the panels in 
position until the foundation is backfilled. 

Drain tile is perforated pipe installed along 
the outer edge of foundation footings to collect 
stormwater and surface water and move it away 
from the foundation. Various types of drain 
tile are available. The most common types of 
drain tile are flexible high-density polyethylene 
(HDPE) drain tile and rigid polyvinyl chloride 
(PVC) drain tile. Both types have slots or holes 
around the circumference. Surface water enters 
slots or holes along the tile and is directed away 
from the foundation. In some cases, the tile 
may terminate at a sump pump that expels the 
surface water from a sump well to an area away 
from the structure where it can drain properly 
or into a stormwater drainage system. 
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Figure 3-16 
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Figure 3-16. Foundation walls and footings are waterproofed in various ways including the use of liquid membranes, 
asphalt sheet membranes, and rigid foundation waterproofing panels placed over a liquid membrane. 


Concrete Stairways. Concrete stairways are 
formed in several ways, depending on their 
design. One method of constructing concrete 
stairway forms is to erect Plyform or HDO 
plywood panels along the sides and install and 
brace riser form boards between the panels. The 
riser form boards are beveled along the bottom 
edge to allow full access to the surface of the 
concrete stair tread for finishing. The panels and 
riser form boards are properly braced to resist 
the pressure of the concrete as it is placed. See 
Figure 3-17. 


Unit Masonry Construction 


Unit masonry construction provides durable 
and easily maintained walls. When properly 
constructed of sound materials, unit masonry 
provides a durable structure. The units must 
be laid and reinforced properly to form a strong 
wall and care must be taken to ensure a water- 
proof wall. 

Unit masonry materials include brick, concrete 
masonry units (CMUs), stone, and tile. Brick 
and CMUs are commonly used for bearing-wall 


construction. Brick walls are constructed as 
solid brick walls with no backup, brick walls 
with backup, cavity walls, or brick veneer over 
a wood frame. 
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Figure 3-17. Concrete stairs are formed by risers and 
edge forms that are held in place with braces. 
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Solid Brick Walls with No Backup. Solid 
brick walls can be constructed to carry the 
loads from floor, ceiling, and roof joists. See 
Figure 3-18. The walls are laid with two 
wythes of brick bonded together every sixth 
course by a header course. А wythe is a single 
continuous vertical masonry wall that is one 
unit thick. Some building codes require a 12" 
wall of three wythes for buildings more than 
one story tall. Joist ends are fire cut (cut on an 


angle) to rest in the brick wall. In the event ofa 
severe fire, the burned-out joist drops without 
pushing the brick wall outward. А square-cut 
joist end would exert a prying action, forcing 
the wall to fall . The joists are tied to a masonry 
wall using twisted steel plate joist anchors 
placed at every fourth joist. The anchors pull 
out of the wall in case of fire. The remainder 
of the structure is constructed in the same 
manner as platform framing. 
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Figure 3-18. Solid brick walls carry the load of the floor and roof joists. Joist ends are fire cut to rest in the brick wall. 


А load-bearing wall with only a single 
wythe of brick may be constructed using SCR 
brick. An SCR brick is a solid masonry unit 
with nominal dimensions of 6" x 22^" x 12". 
SCR brick is primarily used for one-story 
structures, although the brick may be used 
for high, load-bearing walls. SCR brick saves 
time when constructing a masonry wall since 
the brick is larger than building brick and 
is laid without backup material. In order to 
provide sufficient bearing for the joists, the 
wall is corbeled. A corbel is a short projection 
from the face of a wall formed with successive 
courses of masonry to provide bearing space 
for the joists. 

Furring strips or metal channels are usually 
installed on the inside of masonry walls to provide 
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a flat and true surface for finish materials such 
as gypsum board. See Figure 3-19. Furring 
strips (2" x 2") or metal channels are fastened 
to the brick using powder-actuated fasteners. 
The space between the gypsum board and brick 
wall provides ventilation for the wall. Moisture 
within the wall caused by condensation runs 
down to the flashing and is directed out of the 
building through weep holes in the mortar 
joints directly above the flashing. 


Brick is generally selected for its color, 


texture, and size. Face brick requirements 
are detailed in ASTM C216— Standard 
Specification for Facing Brick. 
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Figure 3-19. SCR brick may be used to make a strong, durable wall with only one wythe of brick. A corbel may be used 


to provide a bearing surface for the joists. 
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Adjustable brick ties can be used to tie COURSE 
together an exterior stud wall and brick 
facing. 
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Another typical framing method for building erae ШЕ 
with masonry walls is to use steel columns and COURSES ros dene 


beams to support floor joists or open web steel 
joists in place of a bearing partition. In this type 
of construction, the structural steel members sup- FOUNDATION 
port the roof loads, and the masonry walls between FOOTING 
the steel columns provide a low-maintenance and 
highly secure exterior wall. See Figure 3-20. Ma- 
sonry construction combined with steel columns 
and beams is used for many light commercial 
buildings such as retail stores. 
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Figure 3-21. Brick backed up by concrete masonry 
units (CMUs) is tied together with a full-cut header and 
header course. 
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Figure 3-20. Masonry construction combined with 
structural steel support is commonly used for light 
commercial buildings. 


STRETCHER 
Brick Walls with Backup. Brick is often used in COURSE 
conjunction with a backup material of a different 
size such as CMUs. See Figure 3-21. The brick 
courses and backup material must be arranged 
so the wall is tied together at regular intervals. 
When brick and CMUs are laid to make up a 12" 
wall, a full-cut header and brick header course 
are used to tie the wall together. А full-cut header 
is a special concrete masonry unit that is notched Stone may be laid so the units extend through 
to receive the brick header course. The backing the wall, but generally they are laid with brick 
wythe is parged with mortar. Parging is a thin or CMUs to back them up. The wythes are tied 
coat of mortar on a vertical masonry surface that together in a manner similar to that used to tie 
is used to provide additional waterproofing. See together masonry walls using brick and other 
Figure 3-22. materials for backup. 
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Figure 3-22. The backing tier is often parged to provide 
additional waterproofing. 


Cavity Walls. Cavity walls are constructed 
using two wythes of brick. A cavity wall is a 
masonry wall with at least a 2" air space between 
adjacent faces. The air space increases resistance 
to thermal and sound transmission. Ladder, 
individual, or truss ties are used to tie the wythes 
together. See Figure 3-23. Individual ties are 
usually embedded in the mortar joints of every 
sixth course at 24" OC. Continuous flashing is 
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provided in the same manner as for SCR brick. 
The core of the cavity wall may be filled with 
insulation to further increase the resistance to 
thermal and sound transmission. Furring strips 
are applied to the interior walls to provide a 
flat and true surface for finish materials. Cavity 
wall construction is commonly used in buildings 
where the inside face of exterior walls is finished 
with exposed brick. 
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Figure 3-23. A cavity wall contains two wythes of brick separated by a 2" air space and is tied together every sixth 


course using ladder, individual, or truss ties. 
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Brick-Veneer Walls. In brick-veneer construc- 
tion, one wythe of brick is used as a skin over 
wood- or metal-framed walls. Natural stone or 
manufactured stone units may also be used to 
cover the framed walls. The foundation must 
be wide enough to support the sill plate for 
the joists and the brick or stone. See Figure 
3-24. The building framework is erected first 
and provides the supporting structure for floor 
joists, ceiling joists, and rafters. The brick is 
then laid and tied to the frame wall with clips. 
One clip is required for each 2 sq ft of area. 
A 1” air space is provided between the wall 
sheathing and the back of the brick because 
a slight movement between the brick and the 
frame wall will result due to shrinkage of the 
wood members. The air space also provides 
ventilation for the wall. Flashing is used to 
divert any moisture toward the weep holes 
placed in brick joints. 


METAL FRAMING 


Metal framing is a method of constructing the 
framework of a building using light-gauge steel 
framing members. Light-gauge steel framing 
members are lightweight, straight, and provide 
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the structural support required for various 
applications. The framing members are not af- 
fected by insects such as termites, and are more 
fire-resistant than comparable wood framing 
members. 

Light-gauge steel framing members are 
available in various shapes, thicknesses, 
and strengths. Common light-gauge steel 
framing member shapes include C-shapes, 
tracks, U-channels, and furring channels. See 
Figure 3-25. C-shapes are the most common 
shape produced for light-gauge steel framing, 
and are used for studs and joists. Tracks are fas- 
tened to the ends of studs and joists in a manner 
similar to wall plates and header joists used in 
wood-framed construction. 

Non-load-bearing walls constructed with C- 
shapes and tracks are commonly used for interior 
partitions in residential and light commercial 
construction. Wall sections are either laid out 
on the subfloor and tilted up into position or are 
constructed in place by fastening the top and bot- 
tom tracks in position and installing the C-shape 
studs between them. Tracks are fastened to the 
floor and ceiling with nails, screws, or powder- 
actuated fasteners, depending on the surface 
material. The studs are snapped into place at the 
specified on-center spacing (commonly 24” OC) 
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Figure 3-24. A brick veneer wall contains one wythe of brick secured to the frame wall with galvanized ties. An air 


space separates the brick from the frame wall. 


and fastened with screws or crimped to stay in 
position. Insulation may be installed between the 
studs, and the electrical and plumbing rough-in 
may begin. After the rough electrical and plumb- 
ing work is installed and inspected, gypsum 
board is attached to the studs and track using 
self-tapping screws. Door frames are installed in 
the framework wherever specified on the prints. 
See Figure 3-26. 
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Figure 3-25. Common light-gauge steel framing member 
shapes include C-shapes, tracks, U-channels, and furring 
channels. 


Chapter 3 * Light Frame Construction 129 


Floor Systems 


Floor systems for metal-framed buildings are con- 
structed in a manner similar to wood-framed build- 
ings. C-shapes are used for joists, and are available 
in several depths (6” to 12”) and several metal 
thicknesses. Metal joists can rest directly on the 
foundation wall or on a sill plate attached to the 
wall. See Figure 3-27. When joists rest directly 
on the foundation wall, clip angles are used to 
attach the rim track to the wall. When joists rest 
on a wood sill plate, a metal plate is used to fasten 
the rim track to the sill plate. Bearing stiffeners 
are installed at the joist ends to prevent the ends 
from being crushed when loads are applied. 

A conventional steel beam, built-up wood 
beam, or engineered wood beam is used to sup- 
port long spans of steel joists. The joists may be 
continuous over the beam or overlap over the 
beam. Web or bearing stiffeners provide addi- 
tional support for the floor above. For spans of 
12’ or more, solid blocking or cross bridging is 
required at the centers of the spans to prevent 
the joists from twisting. 
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Figure 3-26. Steel non-load-bearing partitions consist of 
floor and ceiling tracks and C-shape studs. 
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Floor Framing with Light-Gauge Steel 


Figure 3-27 
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Figure 3-27. Light-gauge steel framing members are attached to one another using clip angles, bearing stiffeners, and 
web stiffeners. The stiffeners also prevent framing members from being crushed. 


Floor openings using steel joists are framed in 
a manner similar to wood-framed floor openings. 
Trimmer joists, that support the ends of headers, 
are constructed of C-shape and track members. 
Common joists are attached to the headers us- 
ing clip angles. 

Ап OSB or plywood subfloor is applied to the 
top of the joists. Subfloor material and thickness 
are specified based on the local building code. 
Ends of the subfloor panels are staggered in a 
manner similar to a wood-framed building. Self- 
drilling screws are used to secure the subfloor in 
place as they will penetrate the panels without 
lifting them. 

Another type of flooring system for metal- 
framed buildings is a suspended slab on metal 
decking. Suspended slabs on metal decking are 
constructed of corrugated metal sheets covered 
with a layer of concrete. The corrugated metal 
sheets are fastened to the top of the joists using 
spot welds or self-tapping screws. Holes are cut 
in the decking for stairwells and other openings. 
After perimeter channels are installed, 2" or more 
of normal or lightweight concrete is poured and 
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finished to create a level floor surface. The depth 
ofthe concrete depends on the required strength 
of the floor and the required fire rating. 


Wall and Roof Systems 


Exterior walls are placed on the floor joists and 
subfloor. Exterior walls consist of load-bearing 
studs, often referred to as heavy-gauge framing 
members, with top and bottom tracks. Solid C- 
shapes or C-shapes with knockouts punched in 


the webs are used as studs. Studs with knock- 


outs allow the passage of plumbing pipes or elec- 
trical conduit. Studs are spaced at the on-center 
spacing specified on the prints. In-line framing is 
commonly utilized when constructing load-bear- 
ing walls. In-line framing is a framing system 
in which all joists, studs, and roof rafters are in 
a direct vertical line with one another, allowing 
loads to be directly transferred to the foundation. 
See Figure 3-28. Racking loads (distortions 
diagonally across the wall) are counteracted by 
using structural wall sheathing at the corners or 
by using diagonal tension straps. 
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Figure 3-28. Metal-framed wall construction is similar to wood-framed wall construction. In-line framing allows loads to 


be directly transferred to the foundation. 
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Reinforced headers are required in load- 
bearing walls. Headers are constructed with two 
equal-size C-shapes forming box beam or back- 
to-back headers, or with one or two angle pieces 
that fit over the top track forming L-headers. 
See Figure 3-29. Box beam headers should be 
properly insulated before installation. 


Metal-Framed Headers 
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Figure 3-29. Box beam, back-to-back, or L-headers are 
installed above door and window openings. 


Non-load-bearing interior partitions are gen- 
erally constructed of lighter gauge metal studs. 
See Figure 3-30. When load-bearing interior 
partitions are required, heavier gauge studs 
are used. Gypsum board is then applied using 
self-tapping screws. 
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Figure 3-30. Interior partitions are framed with lighter 
gauge metal studs. 


Open web steel joists are often used in conjunc- 
tion with metal framing systems and masonry 
construction. An open web steel joist is a struc- 
tural steel member constructed with steel angles 
and bars that are used as chords with steel 
angles or bars extending between the chords at 
an angle. Open web steel joists provide struc- 
tural support for floors and roofs of buildings, 
and allow passage and concealment of pipes, 
ducts, and electrical conduit within the depth 
of the joist. See Figure 3-31. 
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Figure 3-31. Open web steel joists support wide spans for floors and roof decks. 


Standards developed by the Steel Joist In- 
stitute establish the depths, spans, and load- 
carrying capacities of open web steel joists. K 
series open web steel joists range in depth from 
8" to 24", in 2" increments, and are available in 
spans up to 60’-0”. The span of К series steel joists 
must not exceed 24 times their depth. K series 
open web steel joists are most commonly used in 
light commercial construction. Long-span steel 
joists (LH series) and deep long-span steel joists 
(DLH series) can span up to 96'-0" and 144'-0", 
respectively, without center support. The span of 
LH and DLH series steel joists must not exceed 
24 times their depth for roofs and 20 times their 
depth for floors. 

: Open web steel joists are spaced so the load 
on each joist does not exceed the allowable load 
for that particular joist. In general, joists are 
spaced 24" OC for floors and up to 30" OC for 
roofs. Joist spacing is specified on the prints. 
Open web steel joists must be properly braced 
using horizontal or diagonal bridging before 
construction loads are placed on the joists. 
Bridging prevents lateral movement of the top 
chord during construction and secures the joists 


in position. Horizontal bridging consists of two 
continuous horizontal steel members, with one 
member attached to the top chord and the other 
attached to the bottom chord. The horizontal 
bridging is bolted or welded to the joists. For 
joists longer than 40'-0", a row of horizontal 
bridging must be bolted in place before crane 
hoisting lines are released. 

When a finished ceiling is specified under 
open web joists, end extensions may be installed 
to allow ceiling materials to be applied. End 
extensions are bolted or welded to the bottom 
chord and, in some situations, the exterior wall of 
the building. Ceiling supports can be suspended 
from or mounted directly to the bottom chords 
of joists. Suspended ceilings are commonly used 
with open web steel joists due to variations in 
actual joist depths. 

Floors supported by open web steel joists are 
usually 2%” to 3" of concrete placed on corrugated 
steel decking. Concrete thickness can be increased 
to accommodate electrical conduit and raceways 
for communications systems. Precast concrete, 
gypsum planks, or plywood can also be used for 
floor systems over open web steel joists. 
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Roofing felt is applied to a built-up roof using heat and asphalt 
roofing compound. 


Roofs over open web steel joists are commonly 
constructed with corrugated steel decking and 
left exposed or topped with lightweight concrete 
or rigid insulation board. For exposed metal deck 
roofs, fiberglass insulation is installed on top of 
the open web steel joists prior to installing the 
corrugated metal roof deck panels. A covered roof 
is finished with built-up roofing felt covered with 
gravel or a single-ply roofing membrane covered 
with gravel. On flat roofs or roofs with a slight 
pitch, roof drainage must be carefully evaluated. 
The rigid insulation board can be sloped, or joists 
can be sloped to direct water flow on the roof. 


REGIONAL VARIATIONS 


A variety of footing and foundation designs.may 
be used for various structures, depending on the 
climatic, moisture, and soil conditions. In cold 
climates, the depth of the frost line affects the 
foundation design. Moisture from rain and snow 
penetrates the ground and freezes during the 
winter season. Freezing and thawing cycles of the 
soil cause the soil to expand and contract. Foot- 
ings must be placed below the frost line to prevent 
foundation movement during the freezing and 
thawing cycles. Moisture also affects foundation 
design. Excessive moisture may enter the build- 
ing through the foundation ifthe foundation is not 
properly waterproofed. Since the load of a building 


rests on the surrounding soil or rock, geological 
conditions must be considered when designing a 
foundation. Certain soil types, such as sand and 
gravel, compact less when a load is placed upon 
them and allow surface water to drain better than 
other soil types such as clay. 

Foundation designs include full basement, 
crawl space, slab-on-grade, and grade beams. 
Full-basement foundations are constructed where 
soil and moisture conditions permit. Basements 
are commonly used for mechanical equipment, 
laundry, and family or recreation rooms. Foun- 
dation walls are most commonly solid concrete, 
concrete masonry units, or insulated concrete 
forms. Structures with crawl spaces may also be 
supported by a series of footings and piers with 
non-structural walls built between the piers. 
Foundation walls also serve as the basement wall. 
The top of the foundation wall should extend at 
least 8" above the finish grade. 

A crawl-space foundation does not have a 
basement area. Crawl space refers to the dis- 
tance between the bottoms of the floor joists and 
the top ofthe ground, and is typically 18" or more. 
Foundation walls for crawl-space foundations 
are most commonly solid concrete or concrete 
masonry units. Structures with crawl spaces 
may also be supported by a series of footings and 
piers with non-structural walls built between the 
piers. Footings and foundations for crawl-space 
foundations extend below the frost line in cold 
climates to prevent foundation movement. Crawl- 
space foundations provide better insulation for 
the first-story floors than slab-on-grade floors, 
but do not need the deep excavations required 
for full-basement foundations. 


Welded wire reinforcement is heavy steel 
wire welded together in a grid pattern. 


Welded wire reinforcement is used to 
reinforce concrete slabs. 


Slab-on-grade foundations are used extensively 
in warmer climates and. areas with high water 
tables, but may also be used in colder climates. In 
colder climates, a footing and short rim wall that 
extends below the frost line supports the floor slab. 


In warmer climates, a thickened perimeter foot- 
ing is used since there is no foundation move- 
ment caused by the freezing and thawing cycles 
of the soil. See Figure 3-32. 

Grade beam foundations are used where un- 
stable soil conditions exist. Grade beam founda- 
tions are supported by piers spaced at regular 


Slab-on-Grade Foundations : 


Figure 3-32 
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intervals that extend into the ground to a depth 
necessary to reach a solid supporting soil or rock. 
See Figure 3-33. Grade beam foundations can 
be used on level or steeply sloped lots. 

In many regions of the country, wood-boring 
insects such as termites can cause structural 
damage to wood-framed buildings. Precautions 
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Figure 3-32. A slab-on-grade floor requires a short rim wall and edge insulation when used in cold climates. A simple 


perimeter support suffices in warmer climates. 
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must be taken to prevent insects from damag- 
ing the building. While most insect infestation 
occurs after construction is completed, precau- 
tions taken during excavation and foundation 
construction can minimize insect damage. Pres- 
sure-treated lumber should be used for wood 
members close to or in contact with the ground. 
Termite shields can be installed between the sill 
plate and top of the foundation wall. An effective 
termite shield is made of 24 ga galvanized metal 
and extends down 2" on each side of the wall 
at a 45? angle. Soil treatment can also be used 
to prevent insect infestation. Soil poisons are 
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applied to the ground during construction and 
form a chemical barrier against the insects. 
Due to engineering and common building 
code requirements, the basic building structure, 
whether wood, metal, or masonry, does not vary 
greatly between different regions of the country. 
However, precautions must be taken in regions 
subjected to excessively high winds or where 
there is danger of earthquakes (seismic risk 
zones) to ensure that buildings can withstand 
great stresses. Rebar is required in all concrete 
or masonry foundation walls constructed in 
these regions. In addition, special ties such as 
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Figure 3-33. Grade beams receive their support from concrete piers. 


hurricane ties or other structural reinforcement 
may be required to fasten the foundation to the 
building framework and to fasten the various 
framing members together. See Figure 3-34. 
Wall rigidity is increased by using strong diago- 
nal braces and thicker sheathing. 

In seismic risk zones, buildings are designed 
to counteract horizontal shear forces in the 
framework. Shear walls with a variety of spe- 
cialized tiedown and anchoring systems provide 
structural protection against forces exerted dur- 
ing an earthquake. The tiedown and anchoring 
systems provide a frame that is not rigid at the 
connecting points. See Figure 3-35. 
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Holddowns tie together floors of a building in seismic risk 
zones. The threaded rod extends through to the upper floor 
where it is secured to another holddown. 
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Figure 3-34. Earthquake and hurricane ties fasten the foundation to the building framework and also fasten various 


framing members together. 
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Figure 3-35. Shear wall construction uses a variety of 
specialized tiedown and anchoring systems. 
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Blown-in-blanket insulation consists of a spun polypropylene 
fabric that is attached to studs and joists into which loose fill 
insulation is placed. 


A gable roof, constructed using rafters or 
trusses for support, is the most common roof 
type used in residential construction. Roof 
trusses are typically prefabricated in a shop and 
delivered to the job site ready to lift and secure 
in place. Asphalt shingles are widely used as 
finish roof covering over pitched roofs. Flat roofs 
are common for light commercial construction. 
Flat roofs are commonly finished using roofing 
felt and hot tar or asphalt. Flat roofs on metal 
frame construction are commonly finished with 
exposed corrugated metal sheets. Other roof 
types can also be installed, depending on the 
desired architectural effect. Snow and ice on 
roofs pose special problems which can be solved 
by increasing the protection at the eaves and 
insulating the attic space to prevent heat loss 
through the roof. Snow and ice protection may 
include snow guards installed on the roof over 
door openings to prevent snow and ice masses 
from sliding off the roof or the installation of 
low-voltage electrical heating elements installed 
over the finish roofing material to melt snow and 
ice on the roof. 


Fire-resistant roof finish materials, such as 


tile roofing or metal roof coverings, may be 
required in areas prone to fire. 


The primary cause for regional variations in 
building materials and construction methods 
is climate. Sustainable construction methods 
place a special emphasis on increased levels of 
resistance to heat and cold transmission of the 
building materials used in a structure. Construc- 
tion materials are rated by R-value. See Figure 
3-36. The R-value is a value that represents the 
ability of a material to resist heat flow. Most in- 
sulation products have an R-value listed on the 
packaging. The higher the R-value, the greater 
the resistance to heat flow. The total R-value of 
a wall includes the R-value of the framing and 
sheathing material plus the insulation placed in 
the wall. An air space, such as the one between 
the wythes in a masonry cavity wall, adds to the 
total R-value of the wall. 
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R-VALUES OF COMMON BUILDING MATERIALS 
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Figure 3-36. The R-value is the ability of a material to resist heat flow. 
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Refer to the CD-ROM in the back of the book for Chapter 3 Quick Quiz®and 
related printreading and reference material. 
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Name Date 

Completion 
1. The most common type of light frame construction is. framing. 
2. А(п) — partition is located near the center of a building to support 


heavy loads. 
3. Anchor bolts secure the ___ to the foundation. 


4. Wood-framed walls and partitions are made with a(n) plate as the 
bottom member. 


5. А(п) ___ roof is the most common roof type. 


6. Floor and roof trusses are prefabricated —— commonly used in а 
platform framed building. 


7. A(n) ___ is a structural unit used in floor, wall, and ceiling systems that 
consists of plywood panels nailed and glued to a wood frame. 


8. Floor beams in postand-beam framing are placed 6-0" іо _ OC. 


9. The roof beams in residential postand-beam framing support boards 
that are — " thick. 


10. Buildings made with heavy structural members extending diagonally 
from the ridge to the foundation are ___. 


11. Concrete reaches its design strength in approximately ___ days. 
12. Foundation footings must be placed on earth. 


13. Asphalt sheet membranes are self-adhesive 60 mil sheets of rubberized 
asphalt laminated to ___ film. 


14. The ends of joists supporting floors in a solid brick building are... 
15. SCR brick are laid in a single — . 


16. The interior face of brick walls are usually lined with ___ strips before 
gypsum board is applied. 


17. The base of a brick wall is often protected by metal ___ for moisture 
control. 
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True-False 
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18. 
19. 
20. 
2 


mil 


22. 
23. 


25. 
26. 


27. 


28. 
29. 
30. 


31. 


Stone is backed up by brick ог ___ masonry units. 
Cavity walls usually have a(n) ___” air space. 


An air space of __” is provided in a brick veneer wall. 


Clips hold the brick veneer to the sheathing with a clip for each ___ sq ft 
of area. 


__-shapes are metal framing members used for studs and joists. 


Studs in metal-framed houses are placed on ___” centers. 


Open web steel joists are made with top and bottom ___ with steel bars 
extending between them at an angle. 


K series open web steel joists span upto. . 


Foundations and footings in cold climates must extend below the __ 
line. 


— shields are installed between the sill plate and top of the foundation 
wall to deter wood-boring insects from entering the building. 


The ___ value indicates the ability of a material to resist heat flow. 
Gable roofs are generally supported by roof trusses or. . 


___ are a forming system with concrete sandwiched between layers of 
foam insulation. 


Joists, studs, and roof framing members align vertically ог _ framing. 


Floor joists are 2” nominal thickness. 


2. Plywood or OSB subfloor panels are fastened to the joists with the long 


3. 


4. 
з» 


6. 
7. 


dimension parallel to the joists. 


Construction adhesive may be used to help fasten subfloor panels to 
framing members. 


Windows are moved by the builder to fall in line with stud spacing. 


Box beam, back-to-back, or L headers are used in metal-framed 
construction. 


Members of platform framing are always spaced 16" OC. 


Posts and beams line up in plank-and-beam framing. 


8. Framing members in postand-beam framing are laminated. 


©. 


An A-frame design can only be used for plans with a single floor. 
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10. The concrete mix is varied for different applications. 


11. Parging is a metal shield at the bottom of a brick wall for moisture 
control. 


12. Rebar are often used in concrete footings. 
13. Voids in concrete are filled with the aid of a mechanical vibrator. 


14. Drain tile is a solid pipe installed along the outer edge of a foundation 
footing. 


15. A corbelled brick wall is thicker than a noncorbelled brick wall. 
16. Structural insulated panels can be used with post-and-beam framing. 
17. Plyform is a common finish floor material. 


18. Fiberglass insulation is not permitted in metal roof deck construction. 
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DESIGN FACTORS IN PRINTS 


A residence should provide the living spaces and 
facilities for the safety, needs, and lifestyles of 
the inhabitants. A good design is flexible enough 
so that the residence continues to be useful over 
a long period of time and takes various environ- 
mental and sustainability issues into consider- 
ation. Formal areas, work areas, recreational 
areas, and rest areas, each with their own special 
features, must be provided. See Figure 4-1. 
Another design factor to consider is the out- 
ward appearance of a residence. All parts of the 
residence's exterior design should fit together 
into a harmonious whole. А residence is attrac- 
tive when attention is paid to all details and their 
effect on the overall appearance. A residence has 
added appeal if it is designed to fit its surround- 
ings and is properly located on a building site. 
Sustainable construction has become an 
important issue to consider during building 
design. The Green Building Institute (GBI), the 
National Association of Home Builders (NAHB), 
and the United States Green Building Council 
(USGBC) each have developed best practices 
for sustainable residential construction. These 
include information concerning placement of the 


The Brick-Veneer Residence discussed in chapters 4 
and 5 is a typical one-family dwelling constructed 
in the southeastern United States. Chapters 4 (Plans) 
and 5 (Specifications) provide a comprehensive study 
of a typical wood-framed residence with a brick- 
veneer facing. 
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residence on the building lot, building materi- 
als, and construction practices that are energy 
efficient and environmentally friendly. 
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Figure 4-1. The areas of a dwelling are designed to 
provide for the needs of the inhabitants. 
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The cost of a residence must also be consid- 
ered during design. Cost is determined by the 
size and location of the building lot, overall size 
of the residence, size of individual rooms, and 
the equipment fixtures, and materials used in 
construction. The mechanical and electrical 
systems selected for the residence also affect the 
cost of the residence. Plumbing and electrical 
components should be designed within the legal 
limits of the appropriate building code or permit 
requirements while remaining within the budget 
for total cost of the structure. Heating and cooling 
systems must be properly sized to carry the loads 
imposed by climatic conditions. 


READING PRINTS 


Tradesworkers who are skillful and efficient in 
their work avoid wasting materials, effort, or 
time. Building materials should always be applied 
as specified, with a minimum of waste. Many 
construction skills are evident in the finished 
building. Well-laid brick and stone work, properly 
applied interior finishes, custom-designed and 
constructed cabinetwork, and properly laid floor 
coverings all contribute to a quality finished prod- 
uct. Other building work that is hidden in walls, 
floors, or ceilings is equally important because 
proper construction provides an owner with many 
years of trouble-free service. 

Tradesworkers must understand all parts of 
working drawings and specifications that directly 
concern them and also have an overall knowledge 
of the structure. Tradesworkers are responsible 
for following the specifications as written and the 
plans exactly as drawn. If tradesworkers find er- 
rors or discrepancies, or have other suggestions 
about the construction, they should consult the 
contractor. The architect, after discussing the 
matter with the contractor and owner, will de- 
termine any necessary changes. 

Tradesworkers make many decisions during 
construction. Many specific building detail deci- 
sions are left to the tradesworkers because they 
are experts in their field and perform the work 
every day. Plans often call for measurements to 
be made on the job. Notes are included on the 


prints or in the specifications stating that build- 
ing details are to be modified to meet certain job 
conditions in certain situations. 

Construction procedures and techniques are 
the responsibility of the tradesworkers. In very 
few instances is the rough structure detailed 
to show carpenters the exact placement of each 
stud and joist in wall and floor framing, or roof 
truss or rafter layout. Electricians run conduit 
or nonmetallic-sheathed cable to outlets accord- 
ing to the applicable building codes wherever 
power or light is needed and efficiently arrange 
circuits for convenience so that overloading is 
prevented. See Figure 4-2. Plumbers design and 
install plumbing systems that meet building code 
requirements to properly provide potable water, 
and safely convey wastewater and waterborne 
waste from the residence. Heating and cooling 
systems must be carefully planned and installed 
since walls, floors, and structural members must 
be carefully cut to accommodate ductwork. Fre- 
quent adjustments are made on the job while 
construction is in progress. Accurate printreading 
plans and extensive trade knowledge are keys to 
a good construction job. 


Figure 4-2. Electricians install conduit to outlets as 
required by local building codes. Plumbers install water 
supply, waste, and vent piping. 


Orientation 


Orientation is the process of visualizing and get- 
ting acquainted with the prints. When the prints 
for the dwelling to be studied in this chapter are 
spread out and examined individually, it is im- 
mediately evident that there is a great deal of 
information to be studied. Prints are designed to 
be read by tradesworkers who are familiar with 
construction procedures and techniques and are 
able to quickly locate the necessary information. 


The plans for study are for a Brick-Veneer 
Residence. This set of plans contains five sheets. 
Each sheet is identified in the title block in the 
lower-right corner. The sheets and their contents 
are as follows: 
Sheet 1: Basement Plan 
Floor Plan 
Typical Basement Column detail 
Sheet 2: Exterior Elevations 
Right Side Gable Overhang detail 
Carport Gable Wall detail 
Sheet 3: Sections 
Exterior Sections 
Interior Elevations 
Details 
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Sheet 4: Plot Plan 

Interior Elevations 

Piping Diagram 

Light Fixture and Door Schedules 
Sheet 5: Floor Framing Plan 

Roof Framing Plan 


BRICK-VENEER RESIDENCE 


The construction project titled Brick-Veneer 
Residence is a one-family dwelling. See 
Figure 4-3. Adwelling is one or more rooms for 
the use of one or more persons as a housekeeping 
unit with space for eating, living, and sleeping, 
and permanent provisions for cooking and sani- 
tation. The dwelling is on a cul-de-sac; therefore, 
the front lot line is curved. A cul-de-sac is a street 
with only one outlet and a large circular area for 
turning vehicles around. 

The Plot Plan, Sheet 4, shows the location of 
the house on the lot. The house faces northeast 
and is located on an irregularly shaped lot that 
extends 213' deep along the Carport end on the 
house and 164' along the bedroom wing. The lot 
is 227' wide at the rear. The driveway is not part 
of the contract. 

Elevation points are not shown on this plot plan. 
A septic tank with tile field is located between the 
bedroom wing and the northwest property line. 


Figure 4-3. The Brick Veneer Residence is a three-bedroom dwelling with a carport and exterior finishes of siding and 
brick veneer. 
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The Floor Plan ofthe first floor, Sheet 1, shows 
the shape, size, and relationship of rooms. The 
exterior entrance to the Living Room is from a 
sheltered Porch. The Living Room has a fireplace 
at the Carport end of the dwelling. This fireplace 
is also shown on the Basement Plan, Sheet 1, 
Exterior Elevations, Sheet 2, and Section B-B, 
Sheet 3. 

Sufficient natural lighting throughout the 
dwelling is available from the large windows. 
The Kitchen, which is the work center of the 
house, is designed for efficiency. The large win- 
dows above the Kitchen sink provide natural 
light. A breakfast area is included in the Kitchen. 
Direct entrance to the Kitchen from the Carport 
allows groceries to be carried in easily and trash 
to be removed from the Kitchen without passing 
through other rooms of the dwelling. 

Convenient access is provided from the Kitch- 
en to the Family Room, which includes a Dining 
Area. The Dining Area and Kitchen are adjacent 
and are designed with a wide counter opening 
between the two areas. The washing machine 
and dryer are located behind bifold doors along 
the Passage. 

The Family Room contains a large expanse 
of glass, allowing the inhabitants a view of the 
outdoor areas. The adjacent open Terrace, which 
is a 4" thick concrete slab, provides an outdoor 
living space. 

The bedroom wing provides quiet, privacy, 
adequate light, cross ventilation, and ample 
closets. Three bedrooms are entered from a com- 
mon Hall. Bath #2 is accessible from the Hall 
while Bath #1 is only accessible from Bedroom 
#1, which is the master bedroom. Each bathroom 
has a lavatory, water closet, and bathtub. The 
plumbing fixtures in the bathrooms are backed 
up to a common wall. 


Kiln-dried framing lumber should have a 
moisture content of around 15%, but never 


higher than 19%. Lumber marked MC-15 or 
KD-15 has a moisture content of 15% or less. 


The Basement extends under part of the Kitch- 
en and Living Room and is reached by a stairway 
from the Carport. The Basement contains the 
furnace, water heater, sump pump, and room for 
storage. The balance of space below the living 
area of the dwelling is crawl space. 

The Exterior Elevations, Sheet 2, and Figure 4-4, 
complete the orientation to the house. See Fig- 
ure 4-4. Front, Rear, Right Side, and Left Side 
Elevations are shown on Sheet 2. The exterior 
walls of the dwelling are finished with brick 
veneer. Wood trim at cornices, wood siding on 
the exterior wall outside the Living Room, and 
the Carport are stained. The change in material 
along the front of the dwelling, the gable roof 
with raised ridge over the central portion, and 
the double-hung windows toward the road di- 
vided by muntins give the dwelling a traditional 
character. 

The rear of the dwelling cannot be seen from 
the road and faces the woods. Wide expanses of 
insulating glass provide unobstructed views of 
the natural setting toward the southwest. The 
Terrace at the rear of the house allows for better 
use of the rear yard. 


Living Room 

The plan view of the Living Room is taken di- 
rectly from Sheet 1. See Figure 4-5. The dimen- 
sions of the Living Room аге 12’-10” x 20'-2"to the 
rough framing members (studs). The 4" dimension 
on partitions and the exterior wall of the Living 
Room represents the nominal measurement. A 2 
x 4 actually measures 1%” x 3", Lumber shrinks 
after being seasoned (air-dried or kiln-dried), and 
surfacing at the planing mill further reduces its 
measurements to its nominal size. When deter- 
mining the actual wall thickness, the framing 
member width is added to the wall finish mate- 
rial thicknesses. In the exterior wall, the framing 
member width (314^, interior wall finish material 
thickness (%” gypsum board), and exterior sheath- 
ing and siding thicknesses (!?" and 34”) are added 
to determine the final wall thickness (3% + 14” + 
V" + 94" = 514"). See Figure 4-6. In some situa- 
tions, the wall thickness is rounded to the nearest 
whole inch for ease in calculations. 
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Front Elevation 


Right Side Elevation 


Figure 4-4. Floor plans and elevations provide an overall view of the dwelling. 
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Figure 4-5. The Floor Plan of the Living Room indicates 
building materials, structural items, and finishes. 


The Living Room floor has 12” plywood laid as 
the subfloor over 2 x 10 floor joists. Strips (1 x 
28) are nailed to the subfloor to provide an air 
space between the subfloor and the underlay- 
ment for the finished floor for thermal insula- 
tion. The underlayment is 9$" plywood. 

In some situations, it is necessary to refer 
to several sheets to gather all of the required 
information. Dimensions on the Floor Plan, 
Sheet 1, horizontally locate the windows to 
the right of the front entrance. The symbol on 
the Floor Plan indicates the type of window 
to be installed. The Front Elevation, Sheet 2, 
shows the window arrangement with a larger 
lower sash and muntins (dividing bars). The 
dimensions shown on the upper sashes 36/24 
are light sizes (glass sizes) measured as though 
there were no muntins. The first number (36) 
is the width and the second number (24) is the 
height of the windows. 
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Figure 4-6. A pictorial section of the front Living Room wall and Porch shows construction details. 


The remaining dimension for proper placement 
of the windows is the height above the floor. The 
Typical Wall Section, Sheet 3, and Figure 4-7 
provide the height-above-floor information for 
all double-hung windows in the dwelling. See 
Figure 4-7. The Typical Wall Section is a sec- 
tion cut through the brick-veneer exterior wall. A 
dimension of 6-814" from the finished floor to the 
underside of the head jamb of the double-hung 
window is shown in the section. Information about 
the double-hung windows in the Living Room is 
shown on the Floor Plan, Sheet 1, the Front Eleva- 
tion, Sheet 2, and Section A-A, Sheet 3. 
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Figure 4-7. A pictorial section through a bedroom 
window shows brick-veneer construction. 
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The only door in the Living Room is the 
front entrance door. The door symbol indicates 
the side of the door with butts (hinges). The 
“A” designation refers to the Door Schedule, 
Sheet 4, which describes the size, type, and 
door material as well as information about 
the frame and casing. The Front Elevation, 
Sheet 2, shows that the door is a crossbuck 
door with nine lights surrounded with trim. 
Details 3 and 4, Sheet 3, provide information 
about the door frame including the jambs, trim, 
and rough framing. 

The fireplace and chimney are shown in the 
Living Room on the Floor Plan, Sheet 1. For ad- 
ditional information, refer to Sections А-А and 
B-B, Sheet 3, and the Basement Plan, Sheet 1. 
The section through the Living Room, Section 
А-А, shows the face ofthe wall and wall below ex- 
tending to the Basement floor where the cleanout 
is located. The bricklayer will provide and in- 
stall the cleanout door. The section through the 
Carport, Section B-B, is viewed looking toward 
the chimney. The section shows the flues with 
hidden lines. 

The section through the Living Room, Section 
A-A, shows the appearance of the fireplace. The 
fireplace will have a brick face with 14%” x 234" 
oak finish molding on the sides and top. See 
Section А-А and Fireplace Trim detail, Sheet 
3. The Floor Plan, Sheet 1, shows the chimney 
masonry, which extends almost to the corner 
of the room. The masonry is concealed by wall 
finish as indicated by the line that passes in 
front of it. The Floor Plan shows all dimensions 
required by a bricklayer except the height of 
the opening, which is shown on Section A-A, 
Sheet 3. 


A summary of building requirements for 
masonry fireplace design and construction 
can be boudin Section R1001, MASONRY 
FIREPLACES, of the International Residential 


Code. Table ROO1.1 and Figure R1000.1 
contain standards regarding hearth 
dimensions, flue size, reinforcement, and 
combustible clearances. 
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The round flue, constructed of 8" tile, is used 
as a furnace flue. See Basement Plan, Sheet 1. 
The flue for the fireplace begins above the throat 
and does not show on the Floor Plan. The throat 
is the opening at the top of the fire chamber 
extending into the smoke chamber where the 
damper is located. If there were an attic plan or a 
section taken through the chimney, the fireplace 
flue would appear in place. Section B-B, Sheet 
3, shows the arrangement of the two flues, back 
wall of the fireplace, and throat. An ash drop is 
installed in the hearth of the fireplace with a 
cleanout opening in the Basement. Steel angle 
iron with 3%” legs supports the masonry above 
the fireplace opening. See Floor Plan, Sheet 1. 

Electrical features in the Living Room include 
convenience outlets and switched luminaires. A 
luminaire (lighting fixture) is a complete lighting 
unit including the components that distribute 
light, position and protect the lamps, and provide 
connection to the power supply. Switches near 
the front entrance door control the luminaires on 
the Porch and above the entrance door. Note that 
the symbol shown indicates that the luminaires 
are ceiling lights. Letter designations refer to the 
Light Fixture Schedule, Sheet 4. For example, the 
letter H indicates a No. 1716 surface-mounted 
luminaire with one 60 W bulb. 

Duplex convenience outlets are shown along 
the Living Room walls. The exact location of the 
outlets is determined by the electrician, who will 
follow applicable sections of the National Elec- 
trical Code®. See Figure 4-8. Wall outlets are 
installed 16" above the finished floor. The ground- 
ing plug ofthe receptacle usually is located on the 
lower side of the receptacle. 

Two air supply registers and one return air 
grille for the Living Room are shown on the Floor 
Plan, Sheet 1. One 4" x 14" register is installed 
in the floor in front of the windows. The other 
supply register, measuring 6" x 14", is installed in 
the wall near the front entrance door. A 6" x 30" 
return air grille is installed in the wall adjacent 
to Closet D. The actual location of registers and 
grilles is determined by the heating, ventilating, 
and air conditioning (HVAC) subcontractor based 
on placement of wall studs, floor joists, and ceil- 


ing joists. In addition, the HVAC subcontractor 
locates the registers and grilles to provide proper 
air flow. 


Convenience Outlet Location 


Figure 4-8 
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Figure 4-8. Installation of wall outlets must comply with 
applicable sections of the National Electrical Code®. 


The designation 2 x 6s @ 16” OC in the Living 
Room refers to the size and spacing of the joists 
in the ceiling above. The arrows below the des- 
ignation show the direction of run for the ceiling 
joists. The Roof Framing Plan and Floor Framing 
Plan are shown on Sheet 5. The Roof Framing 
Plan indicates 2 x 6 x 14’ rafters spaced 16” OC 
above the Living Room. The Floor Framing Plan 
indicates 2 x 10 x 14’ floor joists spaced 16” OC 
below the Living Room. 


The bridging between joists maintains joist 
alignment and helps to distribute the load 
carried by the floor framing. Bridging is 
typically required when joist spans are 
greater than 8'-0". 


Bedroom Area 


The bedroom wing is enclosed in brick-veneer 
exterior walls. See Figure 4-9 and the Typical 
Wall Section, Sheet 3. A brick-veneer building 
is essentially a structurally framed building 
covered with brick for a finish material. The 
framework of the Brick-Veneer Residence is 
2x 4 studs with wood floor joists, ceiling joists, 
and rafters supported using conventional 
means. The dwelling is sheathed with !^" rigid 
foam insulation panels. A 1" air space is provid- 
ed between the frame wall and the brick wall 
for ventilation to prevent moisture accumula- 
tion. The 4" brick wall rests on the foundation 
wall and is tied to the frame wall with anchors 
that bridge the air space. One anchor is pro- 
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vided for each 2 sq Ё of wall area. The brick are 
laid around window and door openings to finish 
the exterior of the wall with solid brick masonry. 
The brick wall is built full height to the cornice, 
but does not support the structure above. On 
the gable end, the brick-veneer wall is built 
past the soffit. See Right Side Gable Overhang 
detail, Sheet 2. The window 1s shown in place 
on the Typical Wall Section detail, Sheet 3, 
which shows the rough framing and trim. The 
9" wall thickness, shown on the Floor Plan, 
Sheet 1 and Figure 4-9, is comprised of a 31^" 
stud, %” rigid foam insulation panel sheath- 
ing, 1" air space, and 4" brick. The 1⁄2” gypsum 
board interior wall finish is not included in the 
9" wall thickness. 
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Figure 4-9. The exterior bedroom walls are brick veneer. 
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All bedroom windows are identical and are 
shown on the Front, Right Side, and Rear El- 
evations, Sheet 2. Two sash sizes are used in 
each window—36/24 and 36/36. Each sash is 
equipped with insulating glass to increase en- 
ergy efficiency. 

Doors are identified on the Floor Plan using 
circled letters. The letters refer to the Door 
Schedule, Sheet 4, where additional informa- 
tion is provided. Pocket doors are installed at 
the entrances to Bedrooms #1 and #3. Closets A 
and C are equipped with bifold doors, shelves, 
and hanger rods. The doors for Closet A in Bed- 
room #1 are O and P doors. Both doors are 8’-0” 
high, have one solid panel and open louvers, 
are made of pine, and have oak trim and jambs. 
The O doors are 4’-0” wide and the P doors are 
5'-0" wide. The doors for Closet C in Bedroom #2 
are designated as N doors on the Floor Plan. N 
door dimensions are 5'-0" x 6’-8” x 19%”. N doors 
have the same style and finish as O and P doors. 
Closet B has bypass doors that are designated 
as M doors. M doors are paired doors measuring 
2’-0” x 6'-8" x 1%” each. 


Wall switches control ceiling and closet lights 
in the bedrooms. Telephone outlets are provided 
in Bedrooms #1 and #3. A pair of three-way 
switches control the lights in the Hall. A disap- 
pearing stairway, providing access to the attic, 
is installed in the Hall ceiling. 


à 


Duct frames are attached to the studs in preparation for the 
ductwork. 


Air supply registers are installed in the floor 
beneath the windows in each bedroom. Air return 
grilles are installed in walls across the rooms. 
Register size is shown on the floor plan. 

Ceiling joists above the bedrooms are 2 x 6s 
spaced 16" OC. Arrows on the Floor Plan, Sheet 
1, and lines on the Roof Framing Plan, Sheet 5, 
indicate the joist size and direction. 


Bathrooms 


The layout of fixtures in Baths #1 and #2 are 
similar, but reversed. See Floor Plan, Sheet 1, 
and the detailed, large-scale elevations on Sheet 
4. A 6" thick plumbing wall accommodates the 
installation of supply, waste, and vent piping 
for the bathrooms. The air supply is provided 
through registers on the long walls across from 
the fixtures. Exhaust fans that are controlled 
from the wall switches are provided in the ceiling 
and have ducts extending into the attic space. 

The notation “4” DUCT” over the bathtub in 
Bath £1 refers to an exhaust duct for the clothes 
dryer. The notation “TH BY TILE CONTR’ in- 
dicates that the tile contractor is responsible for 
supplying and installing the threshold needed 
between the bathroom and Hall because of a 
change in types of flooring materials. The inte- 
rior elevations of the bathroom walls on Sheet 4 
indicate locations for installation of ceramic tile. 
Tile extends 6’-4” up from the floor around the 
bathtub. On all other bathroom walls, ceramic 
tile extends 4'-2" up from the floor. 

Base and door casing and the location of ac- 
cessories are also shown on the elevations. A tile 
cove base is applied at the base of the ceramic tile 
walls. Wood casings are used to trim the doors. 
Refer to the Door Schedule, Sheet 4, for infor- 
mation on J doors. A towel bar, water tumbler 
and toothbrush holder, and soap dish are shown 
above the water closet and vanity. The medicine 
cabinets in the bathrooms are not fully recessed 
because they are placed back-to-back on the com- 
mon wall. 

Floor joists below the bathrooms are shown 
on the Floor Framing Plan, Sheet 5. Since loads 
imposed on the floor in this area may be greater 


due to the weight of the fixtures and water in 
the bathtubs, the spacing of the floor joists 
has been decreased to 12" OC from the 16" OC 
spacing specified for remainder of the dwelling. 
Closer spacing provides greater support per 
square foot. 


Kitchen 


Many factors are involved in the planning of 
an efficient kitchen. Proper location of the sink, 
refrigerator, range, oven, and counter space al- 
lows the inhabitants to save steps and provides 
convenience. The three major areas in a kitchen 
are used for storage, preparation, and cooking. 
Storage areas include base and wall cabinets, 
pantries, refrigerators, and freezers. Prepara- 
tion areas include sinks and counter space. 
Cooking areas include stoves, grills, microwave 
ovens, countertop units, and ovens. In addition 
to the three major areas of a kitchen, adequate 
cleanup facilities must be provided. Sinks and 
portable or built-in dishwashers are utilized 
in cleanup. A built-in dishwasher is installed 
under the counter adjacent to the sink for user 
convenience and to minimize the distance for 
plumbing piping runs. 


Merillat Industries 
The lengths of the sides of a kitchen work triangle 
should total 12’-0” to 21-0”. 
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An efficient kitchen is designed so work is 
minimized and steps are saved. The lengths of 
three sides of a triangle drawn on the floor plan of 
an efficiently designed kitchen should total from 
12"-0" to 217-0". See Figure 4-10. Distances less 


than 12'-0" result in crowding of the kitchen ap- 


pliances. Distances over 21'-0" require too much 
walking between areas. 
ba MÀ Las 


Kitchen Work Triangle 


Figure 4-10 
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A + B +С = 12'-0" to 21'-0" 


Figure 4-10. For efficiency, the total of the distances 
between storage, preparation, and cooking areas should 
equal 12" 0" to 21-0". 


Cabinet space should be adequate for the needs 
of the inhabitants. Base cabinets are commonly 
24" deep and 36" high. The countertop overhangs 
the base cabinet by 1". A minimum of 5 running 
feet of drawers is required for a kitchen. As the 
number of base cabinets increases, the number 
of drawers should also increase. All-drawer 
base cabinets provide additional drawer space. 
Special base cabinets, such as corner units, may 
also be utilized. Base cabinets are shown on floor 
plans with solid lines. 
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Wall cabinets with an open space above them 
are 12" deep and 30" high. Three shelves provide 
storage space. Wall cabinets extending to an 87-1” 
finished ceiling are 42" high and generally have a 
smaller door at the top. Other wall cabinets vary 
in height according to their particular use. For 
example, wall cabinets above a stove are gener- 
ally 18" shorter than other wall cabinets in the 
kitchen. Wall cabinets are shown on floor plans 
with hidden lines. The recommended vertical 
clearance between base and wall cabinets is 18". 
See Figure 4-11. 


Kitchen Cabinet Dimensions 


Figure 4-11 
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Figure 4-11. Kitchen cabinets typically conform to 
standard dimensions. 


Kitchen windows provide light and ventilation 
for the dwelling. Windows are commonly placed 
above a kitchen sink. A valance (decorative mold- 
ing strip) may be installed between wall cabinets 


and above the kitchen sink for continuity and to 
provide mounting space for light fixtures above 
the sink. 

Special provisions are made for larger electri- 
cal appliances, such as ranges and dishwashers, 
and small appliances and ventilation fans. Coun- 
ter-mounted receptacles in residential kitchens 
shall be protected with a GFCI (ground-fault 
circuit interrupter) in accordance with the NEC?. 
Space for a table and chairs is often provided in 
the kitchen. For residences with a dining room, 
access from the kitchen to the formal dining 
area should be convenient. Kitchens are also 
frequently planned with access to a carport or 
garage so groceries and other household supplies 
can be brought in with maximum convenience. 

Additional information about the Kitchen is 
included in the prints. See Figure 4-12 and the 
Kitchen Cabinets Elevations, Sheet 3. Section 
A-A, Sheet 3, is drawn through the Kitchen and 
provides additional information. The Rear Eleva- 
tion, Sheet 2, provides details of the windows. 
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Figure 4-12. The Kitchen Floor Plan indicates cabinet 
and appliance layout. 


The Kitchen windows are shown on the Floor 
Plan and Rear Elevation view as triple casement 
sash with the center window fixed. The rough 
opening for the windows is 17-10%” x 3/-214". 
Optional sizes are available from different manu- 
facturers. The glass in the windows is insulating 
glass. The height of the windows above the floor 
or countertop is not given directly, but the inte- 
rior elevation of the Kitchen cabinets shows the 
top of the window trim touching the soffit at a 
height of 7’-1”. The exterior door leading to the 
Carport is shown on Section B-B, Sheet 3. The 
Door Schedule, Sheet 4, indicates the exterior 
door is a steel-clad door with a urethane core. 

The Floor Plan, Sheet 1, shows an L-shaped 
arrangement along one side of the Kitchen 
consisting of the oven, corner cabinet, sink, and 
dishwasher. The utility closet (Closet E), space 
for refrigerator, refrigerator cabinet, base and 
wall cabinet, and space for a kitchen table are 
shown on the other side. The Kitchen Cabinet el- 
evations, Sheet 3, provide detailed views of three 
sides of the Kitchen. A base cabinet is shown at 
the far left side of Elevation A. This base cabinet 
has a maple countertop and a plastic laminate 
backsplash. A wall cabinet with one fixed and two 
adjustable shelves is shown above the base cabi- 
net. Note that only the two adjustable shelves 
are called out in the notation, as one fixed shelf 
(the bottom shelf) is required in the construction 
of a wall cabinet. 

The soffit begins above the wall cabinet and 
continues around the Kitchen to the corner 
nearest the Family Room. А refrigerator space 
is provided next to the base and wall cabinets. 
Note the cabinets above the refrigerator space. 
The minimum recommended width of a refrig- 
erator space is 32". The cabinet supplier should 
verify the refrigerator size before constructing 
or ordering the Kitchen cabinets. Closet E is 
located between the refrigerator space and the 
Carport. The Door Schedule, Sheet 4, indicates 
that the E door is a 1’-8” x 6'-8" x 1%”, hollow- 
core flush oak door. 

Elevation B shows Door B (refer to Door Sched- 
ule, Sheet 4) and the oven space, with a cabinet 
above and below the oven space. A wall cabinet 
with two adjustable shelves and a lazy Susan 
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(revolving) base cabinet finished with plastic 
laminate top and backsplash is shown. Eleva- 
tion B meets the cabinet on the adjacent wall 
at the corner. 
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Building codes may require the use of firestopping materials, 


such as firestopping caulk, around floor and wall openings. 


Elevation C shows the wall with the window, 
sink location, dishwasher, range top with hood 
above, and cabinets with shelves and drawers or 
doors. À special drop-in cutting board is located 
over the dishwasher. А portion of the wall at the 
far right is open, providing a pass-through to 
the Family Room. The wall cabinet with doors 
on either side is accessible from the Kitchen and 
the Family Room. 

Basic dimensions are provided on the Floor 
Plan, Sheet 1, and on the Kitchen Cabinet el- 
evations, Sheet 3. The window, pass-through 
opening, utility closet, soffit, and wall finish are 
built or installed before accurate measurements 
for cabinets can be taken. 

Power outlets for the range, oven, and clock 
outlet are shown on the Floor Plan, Sheet 1. The 
clock outlet is installed 6’ above the finished floor. 
Athree-way switch controls the ceiling light from 
two locations. The electrical panel is installed in 
the utility closet. 
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The air supply enters the Kitchen through 
registers in the toekick under the base cabinets 
as shown on the Floor Plan, Sheet 1 and the 
Kitchen Cabinet elevations, Sheet 3. An exhaust 
fan is part of the range hood. A vent extends 
from the hood through the wall cabinet and exits 
through the roof. 


Family Room 


The appearance of the Family Room, Sheet 1, is 
enhanced by large windows and the sliding glass 
doors leading to the Terrace. See Figure 4-13. 
The windows and doors are shown on the Rear, 
Right Side, and Left Side Elevations, Sheet 2. 

Item C in the Door Schedule, Sheet 4, de- 
scribes the sliding glass doors, one of which is 
fixed (stationary). Tempered insulating glass is 
used in the doors. The door height is 6’-8” with 
a threshold of 12”, placing the head jamb 6'-81^" 
above the floor. The window head jambs are set 
at the same height as the door head jamb. 
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Air supply registers, measuring 4" x 14", are 
installed in the floor under the rear window and 
in front of the fixed door. The return air grille, 
measuring 6" x 14", is located on the wall under 
the pass-through. 

Luminaires (lighting fixtures) in the Family 
Room are recessed. The recessed luminaire 
in the Dining Area is installed 2'-4" from the 
wall. Another recessed luminaire is installed 
3'-6" from the rear window and 2'-4" from the 
finished wall adjacent to the Terrace. The main 
recessed luminaire is located in the center of 
the Family Room. Light fixtures are controlled 
from switches near the Passage. 


Low-emittance (Low-E) coatings on glass 
reduce the radiant heat transfer through 


windows and reduce energy loss by 30% to 
50% compared to conventional windows. 
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Figure 4-13. The Family Room Floor Plan includes electrical and heating, ventilating, and air conditioning (HVAC) 


information. 


Three closets are located next to the Passage. 
Closet F, Sheet 1, faces the Hall and is equipped 
with a luminaire that is controlled by a door 
switch. Closet D, Sheet 1, is a guest closet in 
the Passage near the Living Room. The closet 
is equipped with a luminaire that is controlled 
by a pull switch. The closet in the Passage has 
a receptacle for the dryer and a 4" duct to vent 
dryer exhaust to the outside. The luminaire 
(lighting fixture) above the washing machine 
and clothes dryer is controlled by a wall switch 
to the right of the doors. 


Carport 


А carport is a covered shelter with one or more 
open sides. The Carport, Sheet 1, has a 4" thick 
concrete slab with solid brick masonry at three 
corners. The slab slopes 1⁄4” per foot for proper 
water drainage. A W12 x 27 beam supports the 
roof structure over the wide opening. The roof 
is supported at the rear by 6 x 6 posts. See Rear 
Elevation, Sheet 2. Siding on a wood framework 
with screen wire mesh panels encloses the left 
side of the carport. The Storage wall is covered 
with siding. See Detail 2, Sheet 2. A wire mesh 
screen is installed near the Basement stairs. A 
single wall switch along the Kitchen door con- 
trols the lights in front of the Carport. А three- 
way switch inside the Kitchen door and another 
three-way switch on the brick wall outside the 
door control the ceiling light and the light at the 
head of the stairs in the Carport. 


Elevations 


Elevations show the building materials used on 
the exterior of the dwelling. The roof is covered 
with asphalt shingles. The pitch symbol indicates 
а 41” on 12" slope for the roof. All roofs of the 
dwelling have the same pitch. Metal diverters are 
indicated on the Rear, Right Side, and Left Side 
Elevations to divert water into the valleys of the 
intersecting gable roofs. There are no gutters or 
downspouts on the dwelling. Wood louvers are 
installed in both gable ends of the main roof to 
ventilate the attic space. The louvers are shown on 
the Right Side and Left Side Elevations. 
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Steel angle lintels support the brick above 
the heads of windows such as on the right side 
gable end, at the sliding glass doors in the Family 
Room, the end windows in the Family Room, and 
the Kitchen windows. The lintels are shown on 
the Floor Plan, Sheet 1. For example, the lintel 
over the end windows in the Family Room is 
6" x 4" x 3%” x 9'-A" long. 

Information concerning the chimney is shown on 
the Front and Left Side Elevations, Sheet 2. The 
chimney extends 3'-0" above the main roof ridge 
and measures 2’-5” x 5'-6". Metal flashing is shown 
at the intersection of the chimney and roofs. 

Wood board-and-batten siding is used as exte- 
rior finish for the wall between the front entrance 
door and the Living Room windows. See Front 
Elevation, Sheet 2. Three pairs of wood posts are 
shown across the front porch. 

The elevations of the Carport on Sheet 2 pro- 
vide additional information about the materi- 
als used for exterior finish. The redwood siding, 
posts, and railing shown on the Front Eleva- 
tion, Sheet 2, are for the Storage area and the 
stairway at the rear of the Carport. The wire 
mesh screen and wood siding, shown on the Rear 
Elevation, Sheet 2, form the back wall with an 
open space between them. The Left Side Eleva- 
tion, Sheet 2, shows wood siding with wire mesh 
screen panels above. 


Concrete foundation footings and walls are common for 
residential and light commercial construction. Sill plates are 
attached using anchor bolts projecting from the top of the 


foundation walls. 
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Rough Structure 


The elements that comprise the rough structure 
of the dwelling are the footings and foundation; 
wood framework of floor joists, walls, partitions, 
ceiling joists, and roof; and brick and brick ve- 
neer. Several sheets of the plan must be studied 
to review the rough structure. 

The footings are shown with hidden lines on 
the Basement Plan, Sheet 1, the four elevations 
on Sheet 2, and Sections A-A and B-B and the 
Typical Wall Section, Sheet 3. The foundation 
wall is shown on the Basement Plan, Sheet 1, 
with two thicknesses—8" and 1'-0". The footing 
width varies accordingly. Footing dimensions 
increase when there is an added load, such as at 
garage corners. The footing under the chimney 
is a large rectangular pad. Square footings are 
provided under each column in the crawl space. 
The wall footings are 12" thick and reinforced 
with two continuous £4 rebar. Additional rein- 
forcement is placed across the chimney footing. 
The bottoms of the footings are set at four dif- 
ferent elevations as shown in the Left and Right 
Side Elevations, Sheet 2. 

One portion of the deep footing is around the 
Basement that extends under the Living Room 
and Porch. See Figure 4-14. Other footing el- 
evations provide for the change in grade of the 
building lot. The ground slopes toward the front 
ofthe building. Provision for the grade change is 
achieved with a stepped footing on each side. 

The foundation walls consist of concrete ma- 
sonry units (CMUs) laid on the concrete footings 
according to the Basement Plan, Sheet 1, and the 
elevations on Sheet 2. The foundation wall is not 
built to the same elevation (height) all around 
the residence. The Right Side Elevation, Sheet 
2, shows that the top of the foundation wall 
is stepped so the brickwork follows the grade 
closely. The Basement Plan, Sheet 1, shows that 
the wall toward the crawl space is 4’-0” high. The 
foundation wall around the Carport is modified 
to compensate for the grade change, to give 
direct support to the corner piers that are built 
before the floor is placed, and to provide for a 
concrete grade beam at the front opening. Steel 


reinforcement is required between alternate 
CMU courses. See the notation next to the Base- 
ment Plan, Sheet 1. See Figure 4-15. 
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Figure 4-14. Hidden lines indicate footings and 
basement foundation walls. 


Figure 4-15. Steel reinforcement provides additional 
lateral strength for a concrete masonry unit foundation 
wall. 


Steel members supporting the floor joists are 
W8 x 17 beams resting on pipe columns and ma- 
sonry walls. See the Typical Basement Column 
detail, Sheet 1. The top CMUs are filled with 
concrete, and anchor bolts are placed at 6’-0” 


intervals. Sill plates are shimmed to level around 
the building. The sill plates are secured in place 
by tightening nuts on the anchor bolts and grout- 
ing in place to maintain a level building surface. 
Grout is a fluid mortar mixture consisting of ce- 
ment and water with or without aggregate. Care 
must be taken to ensure building dimensions, as 
shown on the Floor Plan, Sheet 1, are followed 
accurately and that corners are square. After 
the beams and sill plates are installed, the joists 
are then placed and fastened. The Floor Fram- 
ing Plan, Sheet 5, provides information about 
the joist size and spacing. Note that the joists 
under the bathrooms are placed 12" OC. Cross 
bridging is required at the center of each span. 
See Figure 4-16. 


Bridging 


Figure 4-16 
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Figure 4-16. Bridging maintains joist alignment and 
strengthens floors by distributing loads across several floor 
joists. 


Based on the Typical Wall Section, Sheet 3, 


the subfloor is applied to the top of the floor 


joists. The subfloor is М” plywood that extends 
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to the outside of the header joist, located at the 
ends of the joists. The subfloor is screwed or 
nailed and glued to the joists. When the sub- 
floor is complete, wall framing begins. Lines 
are snapped on the subfloor indicating wall 
positions and dimensions. Wall sections are 
then constructed on the floor with the bottom 
plate and double top plates fastened to the ends 
of the studs. The double top plate provides ad- 
ditional structural support and is overlapped 
in such a manner that allows the wall sections 
to be tied together at intersections and corners. 
See Figure 4-17. 
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Figure 4-17. Wall and partition sections are laid out 
and nailed together on the subfloor, and then tilted into 
place. 
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The Typical Wall Section, Sheet 3, shows two 
2 x 10s installed on edge to form a header over 
the window. The Typical Wall Section depicts 
headers for the double-hung windows in the 
bedrooms. Ceiling joists rest on the wall plates 
and the load-bearing partition that extends the 
length of the house near the center. One row of 
solid bridging is required in each span to provide 
rigidity and to prevent the joists from twisting. 

The roof rafters, shown on the Typical Wall 
Section, Sheet 3, are notched to fit over the wall 
plate and extend down to form support for the 
overhang. The Roof Framing Plan, Sheet 5, 
indicates the layout and spacing of the rafters. 
See Figure 4-18. Although Figure 4-18 is not 
a schematic of the Brick-Veneer Residence, it is 
included for clarity and shows the major roof com- 
ponents. The elevations on Sheet 2 show the roof 
appearance. Note the varying ridge heights and 
the valleys over the Family Room. The elevations 
indicate the eaves are at varying heights around 
the dwelling, making it necessary to extend some 


Roof Framing 


Figure 4-18 


of the rafters. Part of the roof over the Family 
Room is supported by partitions below. 
Bricklaying can start as soon as the frame 
walls are finished and sheathing is applied. The 
brick corners of the Carport and the chimney are 
built at the same time. Placing concrete for the 
Carport, Terrace, and Porch slabs is among the 
last outdoor tasks to be performed. The Basement 
Plan, Sheet 1, and Section B-B, Sheet 3, show 
a grade beam for the front of the Carport slab 
reinforced with two rebar. The other two sides 
of the Carport and Porch slabs are made with 
edges thicker than the slabs themselves to provide 
additional support. The Section Views, Sheet 3, 
provide information about the concrete slabs. 


Sound brick-veneer construction practices 
such the use of weep holes, flashing, and 


air spaces can help manage water intrusion 
into a building. 
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Figure 4-18. A combination hip and gable roof, commonly known as an intersecting roof, is composed of several types 


of rafters. 


Print Details 


The Typical Basement Column detail, Sheet 
1, shows the steel columns installation, the 
first floor construction, and the bearing parti- 
tion framing. The Right Side Gable Overhang 
detail, Sheet 2, shows the continuation of the 
brick-veneer wall above the soffit. The detail 
also shows lookouts used to support the end 
rafter, soffit, and trim at the right end wall over 
the bedrooms. The Carport Gable Wall detail, 
Sheet 2, is for the gable at the opposite side of 
the building. For framing above the openings in 
the screen, 2 x 6s are used. The construction of 
the Carport screen is also shown on the Cornice 
at Carport Entrance detail, Sheet 3. The detail 
also provides information about the rafters and 
cornice supporting the steel beams and the wall 
finish. The Porch detail, Sheet 3, shows impor- 
tant trim features for the dwelling. 


Plumbing and Electrical 


An examination of the Floor Plan, Sheet 1, and 
the Water Piping Diagram, Sheet 4, reveals that 
the plumbing has been carefully arranged for 
efficiency and economy. The Floor Plan shows 
that the Kitchen fixtures have been placed in line 
with one another. The sink, dishwasher, washing 
machine, and fixtures for Baths #1 and #2 are laid 
out on the same plumbing partition. The sillcock 
outside Bedroom £1 is also approximately in 
line with the main plumbing run. In addition to 
these fixtures and appliances, the Water Piping 
Diagram includes the water heater and the sup- 
ply line for the sillcock in the Carport. The soil 
pipe—4” PVC—is shown on the Basement Plan, 
Sheet 1, running to the septic tank. The septic 
tank and tile field are indicated on the Plot Plan, 


Refer to the CD-ROM in the back of the book for Chapter 4 Quick QuizSand 
related printreading and reference material. 
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Sheet 4. Water along the perimeter of the base- 
ment is removed by drain tile along the footings. 
See Basement Plan, Sheet 1, and Section A-A, 
Sheet 3. The tile extends back to the Family Room 
and to the floor drain at the foot of the stairway. 
The water is diverted into a tile settling basin 
to reduce the silt and then expelled by a sump 
pump to drain tile under the lawn. 

The electrical system has been shown as each 
outlet appeared for the first time in relation to its 
use in the building. The Light Fixture Schedule, 
Sheet 4, refers to catalog descriptions of the lumi- 
naires selected for each location. 


ATAS International, Inc. 
Standing seam metal roofs can be used for residential 
and light commercial buildings. Snow guards are 
installed on the roof over door openings to prevent 
large snow and ice masses тот sliding off the roof. 
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1. Wall cabinets may have adjustable shelves. 


2. The rough structure of a building is generally very detailed so that 
carpenters can locate each measurement. 


3. A set of plans always contains an even number of sheets. 
4. Exterior elevations show complete kitchen details. 


5. The primary areas of-a residence include formal areas, work areas, 
and recreational and rest areas. 


6. The abbreviation OC indicates off-center. 
7. Air supply registers may be located in floors or walls. 
8. Kitchen wall cabinets are generally 30" or 42" high. 


9. The recommended vertical clearance between base and wall cabinets 
is 18”. 


10. Elevations may be either interior or exterior. 
11. Window head jambs in a building are normally set at the same height. 


12. Solid wood bridging should not be installed to prevent joists from 
twisting. 


13. Floor registers are often placed below windows. 


14. The three primary areas of a kitchen are the storage, preparation, and 
cooking areas. 


15. Details and floor plans are drawn to the same scale for uniformity. 


1. A(n} ___ plan shows the location of the house on a lot. 


2. The light size of a window refers to the size of... 
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3. A section is made by passing a cutting. through an object. 


Д. A brick. building is essentially a frame building covered with brick. 


n 


5. The standard depth for wall cabinets is 


6. The furred-down area above kitchen cabinets is ће _. 
7. A(n) ___ switch controls lights from two locations. 
8. The standard door height is 
9. The — is the highest point of a gable roof. 
10. Roof __ are notched to fit over the top plate. 


„ 


» 11. The standard depth for base cabinets is 


———————5 5 
| A X ae 12. The actual size of a 2 х 4 stud is. . 
13. The first number in a window notation indicates the ___ of the glass. 
14. Wall cabinets are shown on floor plans with — lines. 
15. Electrical wall outlets must be spaced no more than apart, 
measured along the wall. 
Identification 
Refer to Appendix. 
1. Sillcock @ —-———- 


E My 2. Centerline 
eee 3. Concrete (section) © kd 


coe _ Б 4. Pull switch 


5. Hidden line (Ej rece. 


. Earth (section) 
Z 7. Telephone © ? 
_ c A 8. Steel [section] 


+ 9. Lighting panel (D WED 


E 10. Duplex convenience outlet 
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Trade Competency Test 
Name В Date 
Refer to plans for a Brick-Veneer Residence. 
Multiple Choice 
1. The roof for the Brick-Veneer Residence їз а ___ roof. 
A. hip 
B. gable 
C. mansard 
D. gambrel 


2. The plan views show __. 
А. a direct access to the Living Room from the Carport 
B. basement under part of the Living Room and Kitchen 
C. that each bedroom has a bath 
D. a Laundry in the Basement 


3. The Living Room __. 
A. measures 13'-2" x 20'-2" to the finished walls 
B. has all of the convenience outlets controlled by switches 
C. has casement windows 
D. has a notation regarding joist size referring to joists overhead 


4. The Kitchen has... 
А. a pass-through opening to the Family Room 
B. a soffit all around the room at the ceiling 
C. double-hung windows 
D. stock cabinets to be fitted by the carpenter on the job 


5. The Family Room has... 
А. a pair of sliding glass doors, both of which open 
B. two air supply registers and no return air grille 
C. two sets of casement windows that are the same size 
D. a doorway leading to the Kitchen 


6. Regarding the bedroom wing, — 
A. each bedroom has a closet with bifold doors 
B. the baths are identical but reversed, except for the placement of the 
doors and switches 
C. the bedroom doors are sliding doors 
D. warm air is supplied to the bath by a ceiling fan 
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7. The Carport. . 


A. 


B. 


e 


D. 


includes a storage space with doors opening toward the rear of the 
building 

is enclosed on two sides with wood screens 

has an inner wall of solid brick masonry 

is equipped with a sillcock and a floor drain 


8. Regarding windows, — . 


9. 


10. 


12. 


13. 


A. 


B. 


С 


р. 


all windows are located horizontally on ће plan view with dimensions 
to the sides of the brick openings 

the window size 36/24 means that the outside dimensions of the 
wood sash are 36" high and 24" wide 

double-hung windows in the bedrooms are placed 6-812" above the 
finished floor to the bottom of the top jamb 

all sashes in the Kitchen windows open 


Regarding doors, — . 


A. 
B. 
e 
D. 


the front entrance door is a wood panel door with nine lights 

all doors are 6'-8" high and either 1%” or 194" thick 

the Basement door is a wood panel door with six lights 

closet doors in bedrooms and the Hall are either sliding or bifold doors 


Regarding concrete footings, — . 


A. 
B. 


С: 
р. 


wall footings are to be reinforced with two continuous #4 rebar 
the stepped footings on the right and left sides of the house have the 
same amount of drop 

only one Basement column is supported on a footing 

all wall footings are 27-6” x 1’-0” 


Regarding foundation walls, — . 


A. 
B. 


©. 
D. 


the foundation walls around the Basement are 12" thick 

the top of the foundation wall is level around the building where the 
brick veneer is to be laid 

the chimney foundation up to the first floor elevation is made of 
concrete instead of concrete masonry units 

alternate courses of concrete masonry units are to be reinforced with 
horizontal steel reinforcing 


Regarding concrete slabs, — . 


A. 
В. 


@ 
D. 


the Carport slab is 4" thick out to the rear and side edges 

the grade beam for the Carport entrance is described on the Basement 
Plan and shown in Section B-B 

the steps to the Basement are wood and rest on the 4” thick floor 
the Terrace is laid on compact fill without a foundation wall or footing 


Regarding steel support members, — . 


A. 
B. 


C, 


a W12 x 27 beam is used to support the roof rafters and cornice 
over the front of the Carport 

two steel angles are used at each Bedroom window on the right side 
elevation to support the brick veneer 

the W8 x 17 beam down the center of the building is supported by 
steel pipe columns 7'-4" long 


. steel angle lintels hold up the masonry over the Living Room windows 
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14. 


15. 


16. 


Regarding brick-veneer walls, 


t 


A. the brick-veneer part of the wall is erected before the frame part 
B. a 1” air space is provided for ventilation 

C. the brick veneer is set back 1” from the face of the foundation 
D. anchors are placed оп 2’-0” centers in the course of brick 


Regarding the fireplace and chimney, _ 


A. flue linings are not permitted to extend above the top of the chimney 
masonry 

B. a fireplace ash drop opens into the Carport 

C. the round flue shown on the Floor Plan is for the furnace 

D. details to build the chimney top are provided in Section B-B 


Regarding wood framing, — - 


A. headers over all windows and doors are 2 x ós 

B. there are no ceiling joists in the Carport 

C. cross bridging is required for both floor and ceiling joists 
D. the joists under the baths are placed on 12" centers 


17. Regarding the roof, — 


A. the eaves are at the same elevation around the roof 

B. a hip roof extends over the Bedroom wing 

C. the ridge board over the Living Room and Kitchen area is at the same 
elevation as the ridge board over the Bedroom area 

D. ventilation is provided by louvers in the right and left side gable 
ends 


18. Regarding plumbing,  . 


A. a settling basin and sump pump are connected to drain tile and serve 
to help keep the basement dry 

B. the piping diagram on Sheet 4 shows water supply and drainage 
from fixtures 

C. the water heater is located directly below the washing machine 

D. the soil pipe from the bath is connected directly to the tile field 


19. The electrical installation includes. . 


A. an electrical panel in the Basement 

B. power outlets for the clothes dryer, dishwasher, and sump pump 

C. three-way switches to control ceiling luminaires (lighting fixtures) in 
the Kitchen and Carport 

D. thermostat and chimes located in the Hall to the Bedrooms 


20. The heating installation includes — . 


А. a gas-fired warm air furnace 

B. air supply registers in the toekicks under Kitchen cabinets 

C. air return grilles placed under windows in the Bedrooms 

D. an air conditioning system with the condenser located behind the 
house 
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True-False 
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ч ч A a 


51 SI mm 


1. The Family Room and Kitchen have a cabinet that opens to both rooms. 
2. The front elevation of the Carport shows an opening in the back wall. 
3. The windows in the Bedroom have the same size top and bottom sash. 
4. The same type of window is used on the front and rear of the house. 
5. Bedroom windows use insulating glass. 

6. Bedroom doors are solid-core 134" thick doors. 


7. Information about footings is shown on the Basement Plan and 
Elevations. 


8. The footing for the Basement wall toward the crawl space is 20" wide. 
9. The CMU foundation wall is reinforced with vertical rebar. 
10. Section B-B shows how the flues are arranged in the chimney. 


11. The concrete grade beam at the front of the Carport rests on a footing 
and foundation wall. 


12. A steel angle supports brick veneer over the Family Room glass doors. 


13. The brick-veneer part of the wall supports the roof structure and the 
overhang at the Bedroom gable end. 


14. The solid brick masonry at the front Carport corner has different 
thicknesses on each side of the corner. 


15. Anchor bolts secure the wood sill plate at 6’-0” intervals. 
16. The subfloor is 34" plywood. 
17. The roof slopes 4%” per foot. 


18. Diverters are used on the roof near the Family Room to direct water to 
the gutters and downspouts. 


19. There is no access provided to the attic space. 
20. The details of the Bath walls show towel bars and other accessories. 


21. The plumbing fixtures are placed in a line to promote economy of 
piping and to make plumbing work easier. 


22. Luminaires in the front of the Carport are controlled from the Kitchen. 


23. A ceiling luminaire in the Family Room can be controlled by a dimmer 
switch. 


24. Windows may be one of three types. 
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SPECIFICATIONS 


Specifications provide written descriptions of 
many building components and procedures in 
conjunction with the prints. Specifications in- 
clude information in written form that describes 
the building to be constructed, the materials and 
processes to be used, and the responsibilities of 
those involved. 

Even the simplest construction job has speci- 
fications. These specifications consist of short 
statements about the work to be done and the 
materials to be used. Specifications are included 
with a sketch or a working drawing and a writ- 
ten contract, and these all become the basis for 
agreement between the owner and the contrac- 
tor. Complete specifications are written to give 
detailed information about the job. 

Specifications provide the general conditions 
ofthe contract and outline the responsibilities of 
the owner, architect, contractor, and subcontrac- 
tors. Guarantees of performance are included. 
Specifications also supplement the prints with 
detailed technical information about the work 
to be done, and specify the materials, equip- 
ment, and fixtures to be used. Specific building 
processes, such as steps taken related to sustain- 
able construction techniques, are included in the 
specifications. In addition, specifications serve, 


Specifications are a written document included with 
a set of prints clarifying the working drawings 

and supplying additional information about the 
building. A set of outline specifications and complete 
specifications are included in this chapter. 


(64) 


with the contract agreement and the working 
drawings, as the legal basis for the transaction 
of erecting the building from start to finish. 

Specifications supplement the set of prints 
with data that describe the construction job in 
a general sense. The set of prints and the speci- 
fications are intended to be in agreement. In 
the event of any discrepancy or conflict between 
the prints and specifications, the specifications 
take precedence. 

The architect, who is responsible for the speci- 
fications, carefully accounts for all of the details 
in writing. Specifications spell out the architect's 
role in the project and the personal responsibility 


~ that must be assumed for inspection. 
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The owner uses the specifications to verify 
that materials specifically desired in the building 
are provided and to obtain a specific and detailed 
overview of the finished building. The owner re- 
views the various guarantees of performance for 
future reference in the event that the structure 
or its equipment does not prove satisfactory. 

The specifications provide the contractor and 
subcontractors with detailed information for 
estimating the costs of labor and materials when 
bidding competitively. Suppliers of building ma- 
terials, such as roofing, lumber, and insulation, 
are able to determine the quality and types of 
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materials to be used. Equipment and fixture 
suppliers obtain detailed descriptions, with 
catalog numbers or names, for items such as 
plumbing fixtures, furnace and air conditioning 
equipment, and similar items from the specifica- 
tions. Subcontractors bid their work based upon 
the building codes referred to in the specifica- 
tions. For example, electricians comply with the 
requirements of the National Electrical Code? 
when estimating costs for specific materials. 

The building department of the city or county 
in which the building is to be constructed uses 
the specifications and prints to determine their 
compliance with all applicable building codes 
and zoning ordinances to meet structural, fire, 
environmental, and health standards. Banks 
and loan agencies use the same information to 
appraise the building to determine its value. 
When governmental agencies such as the Vet- 
erans Administration (МА) or the Federal Hous- 
ing Administration (FHA) provide part of the 
financing, they require a copy of the specifica- 
tions for their approval. Certain sections of the 
specifications must be written on forms supplied 
by the individual agency when either VA or FHA 
financing is used. 

Specifications have a very important role in 
the complete set of construction documents. 
Specifications are part of the legal contract and 
may be used in court in the event of a lawsuit. 
If the working drawings are correct, and the 
specifications written with care, the potential of 
problems arising during the construction project 
18 minimized. 


Writing Specifications 

The architect is responsible for writing the 
specifications so that they are consistent with the 
prints. New developments in construction ma- 
terials and methods must be studied so that an 
architect can recommend specific products to be 
used and building techniques to be followed. This 
is especially important on projects constructed 
with sustainable building features as an owner 
requirement. When preparing the specifications, 
an architect includes the exact materials to be 
used and lists the equipment by catalog numbers 
or suggests an alternative. This process requires 


experience acquired from specifying and observ- 
ing the performance of materials and equipment 
and monitoring and staying current with new 
developments in construction. 

The architect has extensive resources of in- 
formation available from manufacturers as well 
as other building information sources. One of 
the most useful tools for acquiring material and 
equipment information is the Sweets Network?, 
which is a web site consisting of manufacturer 
information organized as a ready reference. 
Sweets Network is organized according to the 
Construction Specification Institute's Master- 
Format", with product manufacturers' specific 
material providing technical information such 
as size, color, and application. This electronic 
format facilitates quick searches of the most 
current information available. 

Another example of reference material that 
an architect consults is the Building Materials 
Directory published by Underwriters Laborato- 
ries Inc. Product classifications are identified 
alphabetically, followed by manufacturers of 
those particular products. Underwriters Labo- 
ratories Inc. also publishes a number of other 
directories, including the Electrical Construction 
Equipment Directory and Electrical Appliance 
and Utilization Directory, which are updated 
annually. This information is also available in 
electronic format. 


The American Institute of Architects (AIA) 
provides standard forms and overall directions 
for specification writing. These materials are 
particularly useful in stating the general condi- 
tions. The general conditions are stated at the 
beginning of the set of specifications, but they 
govern all of the separate areas of construction. 
The general conditions also provide uniform le- 
gal language that protects all of the participants 
in a construction project including the owner, 
architect, general contractor, subcontractors, 
and suppliers. 


The American Institute of Architects (AIA) 


was founded in 1857, and its members 
include over 83,500 licensed architects and 
associated professionals. 


CSI MASTERFORMAT™ 


The Construction Specifications Institute (CSI) 
is an organization of individuals and organiza- 
tions such as architects, engineers, construc- 
tors, specifiers, and suppliers of construction 
products. The CSI, in conjunction with the 
American Institute of Architects (AIA), the As- 
sociated General Contractors of America (АСС), 
the Associated Specialty Contractors (ASC), 
and other industry groups, has developed the 
CSI MasterFormat™ for Construction Specifica- 
tions and The Uniform System for Construction 
Specifications, Data Filing, and Cost Account- 
ing. The MasterFormat™ is a uniform system of 
numbers and titles for organizing information 
about construction requirements, products, and 
activities into a standard sequence. Master- 
Format is used for organizing information in 
project manuals, for organizing cost data, for 
filing product information and other techni- 
cal data, for identifying drawing objects, and 
for presenting construction market data. The 
MasterFormat was produced jointly by the CSI 
and Construction Specifications Canada (CSC) 
with extensive public review and coordination 
with industry and trade organizations. 

There are currently two versions of the CSI 
MasterFormat in use by architects and engi- 
neers, Master Format 95 and Master Format 
2004. Because MasterFormat 95 has widespread 
acceptance as a construction standard for many 
years, some construction project specifications 
continue to be written, organized, and produced 


according to the 16-division structure that was . 


in use prior to 2004. In 2004, the CSI approved a 
significant revision of the MasterFormat for the 
first time in over 40 years. The MasterFormat 
2004 edition includes 50 divisions instead of 
16, allowing for greater detail and expansion of 
construction standards. 


MasterFormat 95 Groupings 

The numbers and titles in MasterFormat 95 are 

grouped under the following general headings: 
e Introductory Information (00001 to 


00099) , 
e Bidding Requirements (00100 to 00499) 
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Contracting Requirements (00500 to 
00999) 

Facilities and Spaces (no numbering) 
Systems and Assemblies (no numbering) 
Construction Products and Activities 
(Division 1 to 16) 


dli, Wn 


B EIU 


Eldorado Stone? 


Manvfactured brick veneer is covered under specification 
number 04 71 00—Manufactured Brick Masonry of CSI 
MasterFormat 2004. 


MasterFormat 95 Organization 


The MasterFormat 95 organizes related construc- 
tion products and activities into 16 Level 1 titles, 
called divisions. See Figure 5-1. The numbers 
and titles of the divisions are as follows: 


Division 1— General Requirements 
Division 2—Site Construction 
Division 3— Concrete 

Division 4—Masonry 

Division 5— Metals 

Division 6 — Wood and Plastics 
Division 7— Thermal and Moisture 
Protection 

Division 8— Doors and Windows 
Division 9— Finishes 

Division 10—Specialties 

Division 11 — Equipment 

Division 12— Furnishings 
Division 13— Special Construction 
Division 14 — Conveying Systems 
Division 15— Mechanical 

Division 16— Electrical 
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16-Division CSI MasterFormat™ 95 


Figure 5-1 


06060 BASIC WOOD AND PLASTIC MATERIALS AND METHODS 


06100 ROUGH CARPENTRY 

06200 FINISH CARPENTRY 

06400 ARCHITECTURAL WOODWORK 

06500 STRUCTURAL PLASTICS 

06600 PLASTIC FABRICATIONS 

06900 WOOD AND PLASTIC RESTORATION AND CLEANING 


DIVISION 1 — GENERAL REQUIREMENTS 
DIVISION 2 — SITE CONSTRUCTION 
DIVISION 3 — CONCRETE 

DIVISION 4 — MASONRY 

DIVISION 5 — METALS 

DIVISION 6 — WOOD AND PLASTICS 
DIVISION 7 — THERMAL AND MOISTURE PROTECTION 
DIVISION 8 — DOORS AND WINDOWS 
DIVISION 9 — FINISHES 

DIVISION 10 — SPECIALTIES 

DIVISION 11 — EQUIPMENT 

DIVISION 12 — FURNISHINGS 

DIVISION 13 — SPECIAL CONSTRUCTION 
DIVISION 14 — CONVEYING SYSTEMS 
DIVISION 15 — MECHANICAL 

DIVISION 16 — ELECTRICAL 


16500 LIGHTING 


16700 COMMUNICATIONS 
16800 SOUND AND VIDEO 


LEVEL ONE 


LEVEL TWO 


06110 WOOD FRAMING 

06120 STRUCTURAL PANELS 

06130 HEAVY TIMBER CONSTRUCTION 
06140 TREATED WOOD FOUNDATIONS 

06150 WOOD DECKING 

06160 SHEATHING 

06170 PREFABRICATED STRUCTURAL WOOD 
06180 GLUED-LAMINATED CONSTRUCTION 


16050 BASIC ELECTRICAL MATERIALS AND METHODS 
16100 WIRING METHODS 

16200 ELECTRICAL POWER 

16300 TRANSMISSION AND DISTRIBUTION 

16400 LOW-VOLTAGE DISTRIBUTION 


16060 GROUNDING AND BONDING 
16070 HANGERS AND SUPPORTS 
16075 ELECTRICAL IDENTIFICATION 
16080 ELECTRICAL TESTING 

16090 RESTORATION AND REPAIR 


LEVEL THREE 


Figure 5-1. The CSI MasterFormat 95 is divided into 16 divisions, with each division providing specific information 


about various materials. 


Level 2 titles of the MasterFormat 95 identify 
clusters of products and activities that have an 
identifying characteristic in common. For exam- 
ple, the Level 2 notation 06100 Rough Carpentry 
includes products such as sill plates, floor joists, 
and studs, as well as activities such as methods 
of framing and blocking. Level 2 titles are the 
highest level used in titling and arranging units 
of construction information. 

In the MasterFormat 95, Level 3 notations 
include both numbers and titles. Level 3 num- 
bers are presented as the last three digits of the 
five-digit designation in boldface type. The Mas- 
terFormat 95 suggests Level 4 titles, but does 
not indicate numbers. Users create numbers by 
interpolating between assigned numbers when 
using Level 4 titles or creating new titles. 

Certain divisions may not apply for some 
construction projects. For example, Division 14— 
Conveying Systems may not apply to some con- 
struction projects and, consequently, is not in- 
cluded. The architect can write the specifications 
using a condensed form and arrange the divisions 
to fit the particular building being planned. 


MasterFormat 2004 Organization 


The current edition of the MasterFormat 2004 
contains 50 divisions that define broad areas of 
construction. See Figure 5-2. Assigned divisions 
are numbered 00 to 14; 21 to 23; 25 to 28; 31 to 
35; 40 to 45; and 48. Divisions such as 15 to 20 
were not assigned to specific current construction 
areas to allow for future expansion. 
The numbers and titles of the CSI MasterFor- 
mat 2004 are as follows: 
e Division 00— Procurement and Contract- 
ing Requirements 
* Division 01— General Requirements 
* Division 02— Existing Conditions 
* Division 03— Concrete 
e Division 04— Masonry 
e Division 05— Metals 
* Division 06 — Wood, Plastics, and 
Composites 
* Division 07— Thermal and Moisture 
Protection 
* Division 08— Openings 
e Division 09— Finishes 
e Division 10—Specialties 
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e Division 11 — Equipment * Division 23— Heating, Ventilating, and 
e Division 12— Furnishings Air-Conditioning (HVAC) 

e Division 13— Special Construction e Division 25— Integrated Automation 

* Division 14—Conveying Equipment e Division 26 — Electrical 

e Division 21— Fire Suppression * Division 27 — Communications 

e Division 22— Plumbing e Division 28— Electronic Safety and Security 


50-Division CSI MasterFormat™ 2004 


Procurement and Contracting Requirements Group 
Division 00— Procurement and Contracting Requirements 
Specifications Group DIVISIONS DEFINE BROAD AREAS 
General Requirements Subgroup CESSIT NL ONE 
Division 01— General Requirements 
Facility Construction Subgroup 040000 MASONRY 


Division 02— Existing Conditio i 040100 Maintenance of Masonry 


Division 03— Concrete 
Peer (Masonry 040500 Common Work Results for Masonry 


лоб Metals ^| 040600 Schedules for Masonry 

Division 06—Woods, Plastiss, and Composites | 040800 Commissioning of Masonry 

Division 07—Thermal and Moisture Protection 042000 Unit Masonry 

Division 08—Openings ; 

Division 09— Finishes 04 4000 Stone Assemblies 

Division 10— Specialties 04 50 Refractory Masonry 

Division 11—Equipment | 04 60 00\ Corrosion-Resistant Masonry 

Division 12— Furnishings 04 70 00 NManufactured Masonry 

Division 13—Special Construction 

Division 14—Conveying Equipment 

Divisions 15 to 19—Unassigned | NUMBERS AND TITLES DIVIDE DIVISIONS INTO 
Facility Services Subgroup MORE SPECIFIC AREAS 

Division 20—Unassigned 

Division 21—Fire Suppression 

Division 22—Plumbing 

Division 23—Heating, Ventilating, and Air-Conditioning (HVAC) 


Division 24—Unassigned 

Division 25—Integrated жиш 260000 ELECTRICAL 

Division 26— Electrical 260100 Operation and Maintenance of Electrical Systems 
Division 27—Communications 260500 Common Work Results for Electrical 


Division 28—Electronic Safety and Security : 
Dion (шайр 260600 Schedules for Elelectrical 


Site and Infrastructure Subgrou 260800 Commissioning of Electrical Systems 
Division 30—Unassigned 260900 Instrumentation and Control for Electrical Systems 
Division 31—Earthwork 26 1000 Medium-Voltage Electrical Distribution 


__ T9 262000 Low-Voltage Electrical Distribution 
Division 34— Transportation 263000 Facility Electrical Power Generating and Storing 
Division 35—Waterway and Marine Consttuction Equipment 
канра (o 264000 Electrical and Cathodic Protection 
Process Equipment Subgroup ae 
Division 40—Process Integration 265000 Lighting 
Division 41—Material Processing and Handling Equipment 
Division 42— Process Heating, Cooling, and Drying Equipment 
Division 43— Process Gas and Liquid Handling, Purification, and Storage Equipment 
Division 44— Pollution Control Equipment 
Division 45—Industry-Specific Manufacturing Equipment 
Divisions 46 to 47—Unassigned 
Division 48— Electrical Power Generation 
Division 49—Unassigned 


Figure 5-2. The 50-division CSI MasterFormat 2004 provides room for inclusion of new construction materials and techniques. 
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Division 31— Earthwork 

Division 32— Exterior Improvements 

Division 33 — Utilities 

Division 34— Transportation 

* Division 35—Waterway and Marine 
Construction 

• Division 40— Process Integration 

e Division 41— Material Processing and 
Handling Equipment 

e Division 42— Process Heating, Cooling, 
and Drying Equipment 

• Division 43— Process Gas and Liquid 

Handling, Purification, and Storage 


Equipment 

e Division 44— Pollution Control 
Equipment 

* Division 45—Industry-Specific Manufac- 
turing Equipment 

• Division 48— Electrical Power 
Generation 


Each division of the MasterFormat 2004 in- 
cludes sets of numbers and titles that correspond 
to levels of detail. For example, Division 48— Elec- 
trical Power Generation (48 00 00) contains mul- 
tiple Level 2 numbers and titles such as 48 01 00 
Operation and Maintenance for Electrical Power 
Generation, 48 10 00 Electrical Power Genera- 
tion Equipment, and 48 70 00 Electrical Power 
Generation Testing. 

The use of a six-digit numbering system 
for the first three levels replaces the five-digit 
system used in MasterFormat 95. The six-digit 
system allows for more expansion per level than 
the previous edition. Classification beyond Level 
3 is possible through the use of additional pairs 
of digits, or in the case of Level 5 classification, 
numbers or letters. Level 4 classifications use 
eight digits. See Figure 5-3. For example, Plate 
Cell Solar Energy Collectors is at the fourth 
level of classification — 48 00 00 Electrical Power 
Generation (first level), 48 10 00 Electrical Power 
Generation Equipment (second level), 48 14 00 
Solar Energy Electrical Power Generation Equip- 
ment (second level, a subset of 48 10 00), 48 14 13 
Solar Energy Collectors (third level), and 
48 14 13.16 Plate Cell Solar Energy Collectors 
(fourth level). Generally, Level 4 classifications 
and above are used for specifications and project 


manuals while Level 5 classifications are usually 
done by individual users for their internal use. 

The use of MasterFormat 2004 continues 
to increase as the old standard is phased out. 
Individuals reading the specifications must be 
knowledgeable about of both versions of the CSI 
MasterFormat to accurately read and interpret 
the specifications and locate all the items neces- 
sary. See Figure 5-4. 

Sweets Network follows the MasterFormat 
2004 organization, so reference to products is 
made with relative ease. Specifications written 
according to the MasterFormat organization are 
similar in the arrangement of content. However, 
specifications for small buildings with light 
construction may not always follow the Master- 
Format organization. 


Specifications may be a single page for 
small projects, or they may be several 


hundred pages long for large, complex 
аы like power plants or manufacturing 
acilities. 


TYPES OF SPECIFICATIONS 


The specifications for a construction project 
begin with conditional statements, such as the 
responsibility for examining the site, the liabil- 
ity due to delay in the work, periodic cleaning 
of the construction area, and similar items. The 
remainder of the specifications is devoted to tech- 
nical information about the divisions of work to 
be done. Each technical division covering an area 
of work should contain four parts as follows: 
e  Scope—information that is included in 
this section of the work 
e  Materials—specific materials to be used 
in each instance 
*  Applications—special instructions con- 
cerning material applications and usage 
* Guarantee—a statement binding the con- 
tractor to a certain quality of work over 
a specified time. The guarantee can be 
general, applying to all the trade groups, 
and inserted in the general conditions. 
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MasterFormat™ 2004 Numbering System / 7 A a т 22 Бар tee ae 


DIVISION 48—ELECTRICAL POWER GENERATION 


48 00 00 ELECTRICAL POWER GENERATION 
48 01 00 Operation and Maintenance for Electrical Power Generation 
48 05 00 Common Work Results for Electrical Power Generation 
48 06 00 Schedules for Electrical Power Generation 
48 08 00 Commissioning of Electrical Power Generation 
48 09 00 Instrumentation and Control for Electrical Power Generation 
48 10 00 ELECTRICAL POWER GENERATION EQUIPMENT 
48 11 00 Fossil Fuel Plant Electrical Power Generation Equipment 
48 12 00 Nuclear Fuel Plant Electrical Power Generation Equipment 
48 1300 Hydroelectric Plant Electrical Power Generation Equipment 
48 14 00 Solar Energy Electrical Power Generation Equipment 
48 14 13 Solar Energy Collectors 
48 14 13.13 Amorphous Solar Energy Collectors 
48 14 13.16 Plate Cell Solar Energy Collectors _ 
48 14 13.19 Vacuum Tube Solar Energy Collectors 
48 15 00 Wind Energy Electrical Power Generation Equipment 
48 16 00 Geothermai Energy Electrical Power Generation Equipment 
48 17 00 Electrochemical Energy Electrical Power Generation Equipment 
48 18 00 Fuel Cell Electrical Power Generation Equipment 
48 19 00 Electrical Power Control Equipment 
48 70 00 ELECTRICAL POWER GENERATION TESTING 
48 71 00 Electrical Power Generation Test Equipment 
LEVEL БЫ 


Figure 5-3. MasterFormat 2004 Level 4 classification uses eight digits: three pairs of digits followed by a decimal point 
and then another pair of digits. 


14 13.16 Plate Cell Solar Energy Collectors 


LEVEL 3 AND LEVEL 4 
LEVEE 2 


Significant MasterFormat™ Division Changes 


Figure 5-4 


MasterFormat 95 MasterFormat 2004 


Division 2—Site Construction === Division 02—Existing Conditions 
Division 31—Earthwork 
Division 32—Exterior Improvements 
Division 33—Utilities 
Division 35 —Waterway and Marine Construction 


Division 15—Mechanicd e————)». Division 21—Fire Suppression 
Division 22— Plumbing 
Division 23—Heating, Ventilation, and Air-Conditioning (HVAC) 


Division 16—Electrica) ——— Division 26— Electrical 


Figure 5-4. Three MasterFormat 95 divisions have undergone significant changes in the conversion to MasterFormat | 
2004. Many Level 2 and Level 3 titles, especially in the area of electrical, have changed as well. Consult the Construction 
Specifications Institute (CSI) for more information. 
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Lit. 4 л у cy oe р 
Sioux Chief Manufacturing Company, Inc. 


Copper tubing is specified in the complete specifications for 
water supply piping in the Brick-Veneer Residence. 


Specifications are prepared in several ways 
to serve different purposes. Minimum specifica- 
tions (for a minor repair job or remodeling) might 
consist of a sketch showing the work to be done 
and a simple statement about the materials to 
be used. Some specifications are prepared to 
give general information about the construction 
and the features of a building without going into 
detail about procedure. A full set of specifications 
covers every conceivable area of the building and 
the building site that is not shown in detail on the 
working drawings. 


Outline Specifications 


Outline specifications consist of short statements 
about the work to be done and the materials to 
be used in construction. See Figure 5-5. One 
type of outline specification is that accompany- 
ing stock plans. Stock plans are well-designed 
working drawings prepared by an architectural 
service to meet the needs of a large cross section 
of prospective owners located in various parts of 
the country. Stock plans are sold for a reasonable 
fee to prospective owners. In order for the plans 
and specifications to meet local building code re- 
quirements, they should be reviewed and revised 
as required by a local architect. 

Aresidential builder for prospective buyers pre- 
pares another form of outline specifications. These 
specifications feature the details for the houses 
available in the subdivision or development. 
Description of Material Specification Forms. 
Governmental agencies such as the Federal 


Housing Administration (FHA) and the Veterans 
Administration (VA) require the use of a standard 
form, entitled Description of Materials, as part 
of the procedure for obtaining a mortgage. See 
Figure 5-6. The Description of Materials form 
requires the architect to make decisions in the 
choice of materials and gives the governmental 
agency a uniform and quick check on the contents. 
The Description of Materials form cannot be 
considered a complete set of specifications because 
it does not contain the general conditions nor 
outline the work to be done. 


Complete Specifications 


Complete specifications are provided for 
the building studied in Chapter 4. See Fig- 
ure 5-7. Complete specifications follow the Mas- 
terFormat!M division sequence. Architects are 
currently using both versions (MasterFormat 
95 and MasterFormat 2004) of the CSI Master- 
Format™. The specifications, however, can be 
arranged in some other sequence, depending on 
the architect's preference. The two primary-ob- 
jectives are to make the specifications complete 
-and concise. Complete specifications are gener- 
ally broken down into divisions of trade areas 
and written in detail so a contractor is assured 
that everything has been covered in estimating 
labor and material costs. 

References are generally made to specific 
products. Specifying material may take several 
forms and often includes optional choices. In 
some cases, a product that has a recognized 
level of quality may be indicated. For example, 
"Formica? or equal" indicates that Formica? 
brand plastic laminate or its equal must be used. 
In other cases, several choices may be given in 
this manner: “Windows by Andersen, Pella, or 
ROW.” In other cases, a product may be speci- 
fied by name and catalog number because it will 
function best in the particular situation. 

The complete specifications for the Brick- 
Veneer Residence are arranged with the divi- 
sions used in the 16 Division version of the 
MasterFormat". Four divisions — 10, 12, 13, and 
14—are omitted because they do not apply to the 
Brick-Veneer Residence. 
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OUTLINE SPECIFICATIONS 


Brick-Veneer Residence 


This specification is a brief outline of building features. Cost estimates and construction are to 
be based on the detailed specifications and the working drawings. 


1. Foundation: 


2. Walls: 


3. Rough Framing: 


4. Roof: 


5. Floors: 


6. Resilient Floors: 


7. Interior Finish: 


8. Windows: 


9. Doors: 


10. Kitchen: 


11. Bathrooms: 


12. Heating: 


13. Electricity: 


14. Painting: 


Cast-in-place footings formed to size and shape as shown on the working 
drawings. Basement walls of concrete masonry units with horizontal 
metal reinforcing. Outside of basement walls to be waterproofed with 
pitch and membrane. Chemical termite protection shall be applied as 
directed. Slabs to be a minimum of 4" concrete with a reinforced grade 
beam at the carport entrance. 


Building. Face brick veneer as shown on elevations. Wall at living room 
to have board-and-batten siding. 


Carport. Solid brick piers at corners. Storage room with board-and-batten 
siding. Stair windbreak screen of metal. 


Chimney. Concrete masonry units with brick veneer and solid brick masonry 
as shown on the plans. 


Steel beams on steel posts support 2 x 10 floor joists. Studs 2 x 4. Ceiling 
joists and roof rafters 2 x 6. Spacing 16" OC for all framing members except 
under baths 12" OC. 

Asphalt shingles over plywood sheathing. 


Plywood subfloors. 1 x 2 inch furring strips. Finish floor underlayment- 
grade plywood. Ceramic (mosaic) tile in baths. 


Vinyl sheet goods and cove base in passage, kitchen, and family room. 


Gypsum board walls and ceilings. Ceramic tile bathroom walls as shown on 
the working drawings. 


Wood windows with insulating glass. 
Front and rear entrance doors of insulated steel. Exterior basement door 
is wood panel with lights. Interior doors to be flush hollow core except 


one louvered closet door. 


Wood custom-built kitchen cabinets. Equipment includes oven and range 
top. Vented hood above range. Dishwasher by owner. 


Built-in vanities with laminated plastic countertops. Vent fans in ceilings. 


Gas-fired, forced warm air system, with 55 gal. capacity electric water 
heater. 


200 A service 


Two coats oil-base paint on exterior except where stain is specified. Interior 
painting not included in contract. 


Figure 5-5. Outline specifications include short statements about the work to be done and the materials to be used. 
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U.S. Department of Housing HUD's OMB Approval No. 2502-0192 
and Urban Development and 2502-0313 
Department of Veterans Affairs 

Farmers Home Administration 


Description of Materials 


Public reporting burden for this collection of information is estimated to average 30 minutes per response, including the time for reviewing instructions, searching 
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. This agency may not collect 
this information, and you are not required to complete this form, unless it displays a currently valid OMB control number. 

The National Housing Act (12 USC 1703) authorizes insuring financial institutions against default losses on single family mortgages. HUD must evaluate the 
acceptability and value of properties to be insured. The information collected here will be used to determine if proposed consruction meets regulatory 
requirements and if the property is suitable for mortgage insurance. Response to this information collection is mandatory. No assurance of confidentiality 


Proposed Construction Under Construction No. (To be inserted by HUD, VA or FmHA) 
Property address (Include City and State) 


Name and address of Mortgagor or Sponsor | Name and address of Contractor or Builder 


Instructions 

1. For additional information on how this form is to be submitted, number of З. Work not specifically described or shown will not be considered unless 
copies, etc., see the instructions applicable to the HUD Application for required, then the minimum acceptable will be assumed. Work exceeding 
Mortgage Insurance, VA Request for Determination of Reasonable Value, minimum requirements cannot be considered unless specifically described. 
or FmHA Property Information and Appraisal Report, as the case may be. 4. Include no alternates, “or equal” phrases, or contradictory items. (Consid- 

. Describe all materials and equipment to be used, whether or not shown on : eration of a request for acceptance of substitute materials or equipment is 

the drawings, by marking an X in each appropriate check-box and entering not thereby precluded.) 
the information called for each space. If space is inadequate, enter "See 5. Include signatures required at the end of this form. 
misc” and describe under item 27 or on an attached sheet. The use of 6. The construction shall be completed in compliance with the related drawings 
paint containing more than the percentage of lead by weight and specifications, as amended during processing. The specifications include 
permitted by law is prohibiited. this Description of Materials and the applicable Minimum Property Standards. 


Excavation 
Bearing soil, type _ Clay some sand. bearing capacity 2900 lblsat ~~ S S o 
Foundations 

Footings concrete mix__ 5 bagmix ~ ~ ~ ~ strength psi — 2500 Reinforcing  2-Z4rebar —— 1. 
Foundation wall material. — Concrete masonry units — 0. Reinforcing ___Horiz steel alt courses Žž 1 
Interior foundation wall material __N/A А > Party foundation wall — N/A 

Columns material and sizes — 5" STD pipe col Piers material and reinforcing __ N/A 

Girders material and sizes _ W8 x 17 Sills material 2x6 

Basement entrance areaway __CMU walls, conc fl Window areaways | N/A 

Waterproofing __1 coat pitch. polyethylene sheet я Footing drains. — Drain tile, sump pump for basement 

Termite protection, Chlordane termite treatment — 
Basementless space ground cover __ N/A insulation — N/À foundation vents — N/A a. 
Special foundations. — Stepped footings at R & 1. sides, Fireplace footing conc 2-#5 rebar 12"-O" Ig 


Additional information Grade beam at garage entrance 2-#4 rebar 


Chimneys 

Material _ Face brick & CMU Prefabricated (make and size) N/A 
Flue lining material — Tile & VIT Tile Heater flue size _ 8” VIT Tile Fireplace flue size — 12x12 

Vents (material and size) gas or oil heater N/A water heater. N/A 


Additional information 


Fireplaces 


Type Ж solid fuel — | | gas-burning [| circulator (make and size) _N/A Ash dump and clean-out_10” 
Fireplace facing __ Face brick lining ___ Face brick ^ ^1. 1 à A һеайһ_ Q Tile mantel — N/A 


Additional information 


ые ref. HUD Handbook 4145.1 & 4950.1 form HUD-92005 
Retain this record for three years eu Page 1 of 6 VA Form 26-1852 and form FmHA 424-2 


Figure 5-6. Standard forms, such as the Description of Materials, are commonly used by governmental agencies. 


5. 


Retain this record for three years ~ 
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Exterior Walls 


Wood frame wood grade, and species #2 Pine [XJ Corner bracing Building paper or feit Housewrap 
Sheathing __Rigid foam thickness __'/ width 4x2 . | | solid [| spaced. N/A oc. | | diagonal N/A 
Siding. Boand&batten ^ ^ 1 . grade __ D select {уре N/A size 1x8,1x2 exposure fastening _ Gal. case, nails 
Shingles — N/A grade — N/A type... N/A size N/A exposure — М/А fastening — N/A 
Stucco — N/A thickness __N/A Lath __N/A | weight — sid 
Masonry veneer Face brick Sills Face brick Lintels__5t. Angles Base flashing — Al Sisalkraft — — 

Masonry Хх solid [| faced | | stuccoed total wall thickness 2.& 12 facing thickness N/A facing material N/A __ 

Backup material — N/A thickness — N/A bonding — N/A 

Door sills _ ^ N/A Window sills — N/A ` Linels N/A .— A Baseflaeshing N/A 

Interior surfaces dampproofing, _ N/A coats of N/A furring — N/A 


Additional information 


Exterior painting material Pigmented stain except doors, windows, and frame oil paint number of coats 2 


Gable wall construction x! same as main walls m other construction 
Floor Framing 


Joists wood, grade, and species —2x1016" QC £2 pine other bridging ___ Steel cross anchors Metal 


Goricrete slab A basement floor [ | first floor PS ground supported [| self-supporting тіх _ bag mix thickness, — 4” 


reinforcing ——N/A insulation N/A membrane N/A 
Fill under slab material — Crushed stone thickness _ 4” 


Additional information 


Subflooring (Describe underflooring for special floors under item 21) ~ 

Material grade and species Í size _ 1⁄2” type | Plywood .— 
Laid x first floor | | second floor | | attic N/A - sq.ft [ | diagonal wi right angles 

Additional information Stagger joints and lay long way across joists. 1x 2 furring 16” OC 


Finish Flooring (Wood only. Describe other finish oe under item 21) 


i EL DE Bldg. Paper Finish 
First floor A TEN дене 


Second floor 


Additional information for carpeting or vinyl sheet goods 


Partition Framing 
Studs wood, grade, and species #2 Fine size and spacing — 2x4 16” QC Other N/A 


Additional information 


. Ceiling Framing 


Joists wood, grade, and species — #2 Fine 2xG — . Other Bridging Solid 


Additional information 


Roof Framing 
Rafters wood, grade, and species #2 Fine 2x6 Roof trusses (see detail) grade and species 
Additional information 


. Roofing 


Sheathing wood, grade, and species — Construction; FirPlywood < — ~~ _____ X solid [| spaced N/A o.c. 
Roofing __Asph Shingea == ss grade. 240£  . вше. Stab . lype. ClassC - 
Underlay ___ Roofing felt weight or thickness (52% size fastening — Zinc ct nail 
Built-up roofing ^ N/A number of plies N/A  surfacing material __N/A 

Flashing material Galat — | —  .. даде огмеідћї __26 gage —— [| gravel stops [| snow guards 


Additional information 


ref. HUD Handbook 4145.1 & 4950.1 form HUD-92005 
Page 2 of6 VA Form 26-1852 and form FmHA 424-2 
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Gutters and Downspouts 

Gutters material МА gage or weight — N/A size — N/A shape. N/A 
Downspouts material — N/A gage or weight — N/A size — N/A shape N/A . 1... number |. .—. 
Downspouts connected to | | Storm sewer | | sanitary sewer [| | dry-well [ |] Splash blocks material and size 


Additional information Metal diverters at rear valley 


. Lath and Plaster 


Lath [| walls E] ceilings material N/A weight or thickness ___N/A Plaster coats _ N/A finish ___N/A 
Dry-wall y3 walls ЖА ceilings material _ yp Bd thickness | 7 finish. Smooth 


Joint treatment Tape and spackle; sand smooth 


. Decorating (Paint, wallpaper, etc.) 


Rooms Wall Finish Material and Application Ceiling Finish Material and Application 
Kitchen 
Bath 
Other 


Additional information 


. Interior Doors and Trim 


Doors type __HC Flush & louvered = material — Flush oak, louvered pine thickness _1°/5-17/, — — 
Door trim type _ Solid material _ Oak Base type | Stock | 1 __ material — Oak size N/A _ 
Finish doors. Stain & varnish trim __ Stain & varnish 

Other trim (item, type and location) Mantel trim oak stain & varnish 


Additional information 


Windows 
Windows type _DH& casement ... . make. Andersen |. 1 material | Fing — 111111 Ssashthickness __12/, 


Glass grade _ Insulating .— —— L] sash weights YS balances, type ___Spring __ head flashing | N/A .— -7 
Trim type | Woodcasing = . material Qak  Ž | | à à Paint, Stein Rani number coats_2_ č — 
Weatherstripping type. Friction — .— 1. | — à à11 material ST/ST Storm sash, number _ N/A 
Screens PXT full П] half type — Aluminum number — N/A screen cloth material N/A 

Basement windows type N/A material — N/A screens, number — N/A Storm sash, number . N/A 


Special windows 


Additional information 


. Entrances and Exterior Detail 


Main entrance door material _ ease steel clad width _5'-0” — thickness. 174" ^ Frame material Fine thickness |. 12/5" _ 
Other entrance doors material — Fzase steel clad width _5-0”_ thickness 12/4" ^ Frame material _ Pine thickness | 12/5". — 
Head flashing. N/A i Weatherstripping type Friction saddles N/A 

Screen doors thickness _ N/A number __ N/A screen cloth material N/A Storm doors thickness _N/A_ number. N/A 
Combination storm and screen doors thickness  1'/; number 2 screen cloth material — Aj. 
Shutters | | hinged | | fixed Railings — Wood Attic louvers _2 #2 Pine 

Exterior millwork grade and species __D select (West Coast) Paint __Figmented stain number coats __2 


Additional information Oil paint windows, doors, and trim 


. Cabinets and interior Detail 


Kitchen cabinets, wall units material — Qak lineal feet of shelves _ 29' _ shelf width. 12" 


Base units material Qak counter top Laminated plastic edging Laminated plastic 
Back апа end splash — Broderick 3309 . Finish of cabinets number coats 


Medicine cabinets make 


Other cabinets and built-in furniture 


Additional information 


ref. HUD Handbook 4145.1 & 4950.1 form HUD-92005 


Retain this record for three years Page 3of6 VA Form 26-1852 and form FmHA 424-2 


Chapter 5 * Specifications —Brick-Veneer Residence 187 


20. Stairs 


Risers Strings Handrail = Balusters 
Stair Material Thickness Material Thickness Material Size Material Size Material Size 
Basement | coe | — l eu] [ао г 


Disappearing make and model number — Super Simplex folding stair (wood) 


Additional information 


. Special Floors and Wainscot (Describe Carpet as listed In Certified Products Directory) 


Threshold | ^ WallB Underfloor 
Material, Color, Border, Sizes, Gage, Etc. ШОНЫ иш Material 
ce 


1 | Height Height in 
Material, Color, Border, Cap. Sizes, Gage, Etc. 1 cane cs E ad 


Additional information 2 Soap dishes, 2 tumbler holders, 4 towel bars, 2 toilet paper holders 


Plumbing 
Fixture [Number] ^ Location Make MFR's Fixture Identification No. Color 


Sink Kitchen Crane ST. ST2 comp 2 DRBD 


1 
Tm NE Gane. ELT 
Water closet 2 Bath Crane | | BSiphnjetw/tank |. | | | as selected 
Bathtub 2 Crane as selected 
Shower over tubå | 2 Bath Crane 

Stal shower — | WA | | 

Laundry trays N/A h  eccsd 
Dishwasher EE ' Kitchen By Owner 

Food waste disposer Kitchen | Ineinkerator 77 s hp 
Washer/Dryer Closet By Owner 

Bathroom accessories C] Recessed materil ___________  number_— . C] Attached таїөпа!_______ number 


Additional information 


p Curtain rod A Door ES Shower pan material * (Show and describe individual system in complete detail in separate 


drawings and specifications according to requirements. 
Water supply X public Lj community system Lal individual (private) system* " и Я | 


Sewage disposal [| public L] community system PS individual (private) system* 

House drain (inside) L] cast iron Г] tile О other PVC House sewer (outside) | | cast iron X tile | |other 

Water piping [_ | galvanized steel Г copper tubing [ | other Sill cocks, number 

Domestic water heater type make and model — Kheem heating capacity gph. 100* rise. 
Storage tank material capacity — 727 gallons 

Gas service | | utility company [| liq. pet. gas ND aa [ | Gaspiping | | cooking | | house heating 
Footing drains connected to m storm sewer L] sanitary sewer П] dry well C] Sump pump make and model 

capacity _ discharges into 


Additional information 


ref. HUD Handbook 4145.1 & 4950.1 form HUD-92005 


Retain this record for three years Page 4 of 6 VA Form 26-1852 and form FmHA 424-2 


188 


Printreading for Residential and Light Commercial Construction 


23. 


24. 


25. 


Heating 


Hot water [Г] Steam [| Марог ia One-pipe system [| Two-pipe system 


| | Radiators Е Convectors [| Baseboard radiation Маке and model 


Radiant panel | | floor | wall | | ceiling Panel coil material 


capacity gpm. 


Circulator | | Return pumpMake and model 


Boiler make and model Output Btuh. net rating Btuh. 


Additional information 


Warm air | | Gravity Xx Forced Type of system —— Ducts in basement 
Duct material supply return _ Sheet metal Insulation N/A thickness — N/A [| Outside air intake 
Furnace: make and model Lennox G4IUF-326C-090 Input Btuh. output _ 20000 Btuh. 


Additional information 


Space heater E] floor furnace m wall heaterlnput Btuh. output Btuh. number units 


Make, model 


Additional information 


Controls make and types ___ Johnson electric for above furnace 


Additional information 


Fuel: [ | Coal [ | oi [ | gas | lig.pet.gas | | electric [ | other storage capacity __ £00 gal 


Additional information 


Firing equipment furnished separately Xi Gas burner, conversion type | | Stoker hopper feed | | bin feed 
Oilburner | | pressure atomizing [ | vaporizing 
Make and model 


Control 
Additional information 


Electric heating system type Input watts @ volts output Btuh. 
Additional information 


Ventilating equipment | | attic fan, make and model capacity cfm. 
[| kitchen exhaust fan, make and model. — Thermador 
Other heating, ventilating, or cooling equipment 2 Bath fans, Tradewind model 1201 


Additional information 


Electric Wiring 
Service Ki overhead underground Panel E fuse box [X circuit-breaker make __ Bryant AMP's 200. No. circuits — . 
Wiring conduit | | armored cable | | nonmetaliic cable | | knob and tube | | other 
Special outlets PS range Г water heater [X other oven, clothes dryer 
[| Doorben x Chimes | | Push-button locations 


Additional information 


Lighting Fixtures 
Total number of fixtures 12 . Total allowance for fixtures, typical installation , $ 


Nontypical installation 


Additional information 


ref. HUD Handbook 4145.1 & 4950.1 form HUD-92005 


Retain this record for three years Page 5 of 6 VA Form 26-1852 and form FmHA 424-2 


Chapter 5 * Specifications —Brick-Veneer Residence 189 


26. Insulation 
Location 
Roof 
Ceiling 
Wall 
Floor 


Thickness . Material, Type, and Method of Installation 


Vapor Barrier 


Follfaeedifibenglaoo 0. - — 
il-faced fiberglass - E — a = 


27. Miscellaneous: (Describe any main dwelling materials, equipment, ог construction items not shown elsewhere; or use to provide additional information 
where the space provided was inadequate. Always reference by item number to correspond to numbering used on this form.) 


Hardware (make, material, and finish.) 


Schlage, bronze 


Special Equipment (State material or make, model and quantity. Include only equipment and appliances which are acceptable by local law, custom and 
applicable FHA standards. Do not include items which, by established custom, are supplied by occupant and removed when he vaca tes premises or chattles 
prohibited by law from becoming realty.) 


Countertop range, food waste disposer, built-in oven 


Porches 
4" concrete slab and covered porch at front door 


Terraces 
4° concrete slab with trowel finish 


Garages 


Walks and Driveways 


Driveway width __N/A base material thickness surfacing material thickness 
Front walk width N/A | material thickness Service walk width — 1 ^ material thickness 
Steps material — N/A — ^3 3 1. .. .. tres — — risers Cheek walls 


Other Onsite Improvements 
(Specify all exterior onsite improvements not described elsewhere, including items such as unusual grading, drainage structures, retaining walls, fence, 
railings, and accessory structures.) 


Entire site to be fine-graded. 


Landscaping, Planting, and Finish Grading 
Topsoil 4" thick xi front yard XN side yards x rear yard to 15 feet behind main building 


Lawns (seeded, sodded, or sprigged) | | front yard __М№А o me Г] side yards [| rear yard 

Planting C] as specified and shown on drawings a as follows: 

N/A... Shade trees deciduous — ^ 111. caliper — N/A... Evergreen trees to B&B 
N/A Low flowering trees deciduous 10, МА Evergreen shrubs to B&B 
N/A High-growing shrubs deciduous жө оло гг... Vines, 2-year 
N/A Medium-growing shrubs deciduous . 1 110 1 —— Other 
N/A. Low-growing shrubs deciduous En — 100 


Identification—This exhibit shall be identified by the signature of the builder, or sponsor, and/or the proposed mortgagor if the latter is known at the time 


of application. 
Date (mm/dd/yyyy) 


Grato ы з _ uu _ _— 


Signature 


no———————MMÓSÀ ee ID DDE AGE 4 & AGRO farm HEDO 
ref. HUD Handbook 4145.1 & 4950.1 form HUD-92005 
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COMPLETE SPECIFICATIONS FOR 
A BRICK-VENEER RESIDENCE 


INDEX 

GENERAL CONDITIONS 

SPECIAL CONDITIONS 

DIVISION 1—GENERAL REQUIREMENTS 

DIVISION 2—SITE CONSTRUCTION 

DIVISION 3—CONCRETE 

DIVISION 4—MASONRY 

DIVISION 5—METALS 

DIVISION 6—WOOD AND PLASTICS 

DIVISION 7—THERMAL AND MOISTURE PROTECTION 


DIVISION 8—DOORS AND WINDOWS 


DIVISIONS 10, 12, 13, and 14 do not apply. 


GENERAL CONDITIONS 


The latest edition of the standard form of "General Conditions of the Contract" published by 
the American Institute of Architects shall be understood to be a part of this specification and 
shall be adhered to by the Contractor (the General Contractor). 


1 


Figure 5-7. Complete specifications follow the CSI MasterFormat™ 95 division sequence. 
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SPECIAL CONDITIONS 


Sec. 1. EXAMINATION OF SITE. It is understood that the Contractor has examined the site 
and is familiar with all conditions which might affect the execution of this contract and has 
made provisions therefor in his bid. 


Sec. 2. TIME FOR COMPLETION. The work shall be completed within 150 calendar days 
after written Notice to Proceed is issued to the Contractor. 


Sec. 3. EXISTING TREES. Existing trees within 15 feet of the foundation line for the new 
Structure shall be carefully protected by the Contractor from injury which might result from 
any operation connected with the execution of this contract. 


Sec. 4. GUARANTEE. The acceptance of this contract carries with it a guarantee on the part 
of the Contractor to make good any defects in the work of the building arising or discovered 
within one year after completion and acceptance of same by the Architect, whether from 
shrinkage, settlement, or faults of labor or materials. 


Sec. 5. RESPONSIBILITIES OF CONTRACTOR. Except as otherwise specifically stated in 
the Contract, the Contractor shall provide and pay for all materials, labor, tools, equipment, 
water, light, heat, power, transportation, temporary construction of every nature, taxes legally 
collected because of the work, and all other services and facilities of every nature whatsoever 
necessary to execute the work to be done under this contract and to bring the building to 
completion in every respect within the specified time, all in accordance with the drawings and 
specifications. The Contractor shall carry public liability, workmen's compensation, and 
vehicular insurance. The Contractor shall coordinate all trades. 


DIVISION 1—GENERAL REQUIREMENTS 


1.01 SUMMARY OF THE WORK 


TOTA Work under the Contract shall include all work shown on the drawings and 
indicated in these specifications. All work shall conform to local rules and ordinances. The 
General Contractor shall complete all work within the allotted time as indicated in the Method 
of Bidding. 


1.01.2 The carpenter shall do cutting of wood necessary for other trades and shall 
erect ladders inside of building. Scaffolding shall be erected, maintained, and removed by 
Contractor for whose work it is necessary. Ditches for mechanical trades shall be dug and 
refilled by Contractor for whose work they are necessary. 


1.01.3 Items provided by Owner are shown on the drawings and will be installed by 
Owner unless noted to be installed by the General Contractor. 


1.01.4 Owner occupancy shall occur at the completion of the work. The General 
Contractor must complete the work within 30 days after the substantial completion. 
(Substantial completion date is the date when owner, architect, and contractor go over a 
checklist of things in the contract.) 
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211 PROGRESS AND PAYMENT (Project meetings) 


Ale Progress of the work for payment purposes shall be determined by the 
Architect. The Contractor shall submit his claim for payment to the Architect for approval. The 
Architect shall determine that the work in place meets the quality specified and the claim for 
payment is for the work in place and material stored at the building site. 


1.1.2 Payment to the Contractor shall be made by the Owner within ten (10) days 
of the Architect's approval of the claim for payment. 

1.2 SUBMITTALS 

Д2 Shop Drawings and Samples of finish materials shall be submitted to the 


Architect for his approval before shop fabrication. 


dee Cost Breakdown for purposes of payment shall be submitted within 30 days 
of the signing of the contract. 


13 TEMPORARY FACILITIES AND CONTROLS 

1.3.1 Utilities for temporary use shall be provided by the Contractor. 

14 — PROJECT CLOSEOUT 

1.4.1 Cleaning up shall be the responsibility of the General Contractor. All rubbish 


shall be removed from the building and hauled to the city landfill site each week. Floors, 
walls, windows, and all other surfaces shall be cleaned ready for occupancy. Turn over 
building broom clean. The owner will wash windows and the plumbing fixtures. 


1.4.2 Final Inspection shall be held with the Owner, Contractor, and Architect, or a 


representative of each, present. Within one week (7 days) the Contractor shall correct all 
items found to be defective. 


DIVISION 2—SITE CONSTRUCTION 


2.1 SUBSURFACE EXPLORATION 

аі Subsurface Soil Data from previous projects in the area indicate an allowable 
bearing load of 2500 Ib/sq ft. The Contractor shall notify the Architect, who shall 

inspect the excavation prior to placing of footings. 

22 CLEARING 


2.2.1 Topsoil Stripping and Storage. Strip all topsoil up to a depth of 6 inches and 
stockpile within the site. Keep topsoil free from all trash. See plot plan. 
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2.3 EARTHWORK 


2.3.1 Site Grading. Do all cutting, filling, backfilling, and grading required to bring the 
entire project area outside of buildings to subgrade. Subgrade for lawn and planting areas is 
4 inches below finished grade. 


2.3.2 Trench for footings and carport foundations allowing sufficient room for formwork. 
Place footings and foundations upon undisturbed and firm bottoms. 


2.3.3 Excavate for basement and crawl space to 18 inches outside of foundation line. 


2.3.4 Backfill and compaction against foundation wall shall be trash-free material in 8 
inch lifts. Rough grade around building to be 4 inches below top of foundation. Care must be 
taken not to damage the foundation walls or the dampproofing and waterproofing. 


2.915 Waste Material Disposal. Remove from the site, and dispose of, all debris and 
all excavated materials not suitable or needed for fill. 


2.3:6 Finish grading shall be to elevations shown on the drawings. Use topsoil from 
stockpile on the site. Slope all work away from the building with no abrupt changes. 


2.4 SOIL POISONING 


2.4.1 Chemical—Chlordane applied in oi! solution or water emulsion, 1.096 
concentration. 


2.4.2 Apply at rate of 1 gallon per 21/2 linear feet of depth along both sides of 
basement and crawl space foundation walls. 


2.4.3 Under floors of basement, carport, basement stairs, and porches and around 
column footings in crawl space, apply overall treatment at rate of 1 gallon per 10 square 

feet. 

2.4.4 In voids of unit masonry foundation walls, apply at rate of 1 gallon per 5 linear feet. 
2.4.5 Treatment shall not be made when the soil or fill is excessively wet or 

immediately after heavy rains. Unless treated areas are to be immediately covered, take 
precautions to prevent disturbance of treatment. 


2:5 PAVEMENTS AND WALKS 


not in contract 


LANDSCAPING 


not in contract 
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DIVISION 3—CONCRETE 


3.1 CONCRETE FORMWORK 

3.11 Forms for footings and edges of slabs shall conform to the shapes, lines, and 
dimensions called for on plans and be substantial and tight to prevent leakage of concrete. 
Prior to placing concrete, concrete forms shall be thoroughly oiled. 


3.12 Remove forms without damage to concrete. 


3.2 CONCRETE REINFORCEMENT 


3.2.1 Provide and install reinforcing bars as indicated on drawings. 


3.3 CAST-IN-PLACE CONCRETE 


3.0.1 Portland cement shall conform to ASTM C150, Standard Specification for 
Portland Cement. 


Зо Aggregates for concrete shall conform їо ASTM C33, Standard Specification 
for Concrete Aggregates. Grade course aggregate from 1 inch to 11/2 inches. 


3.3.3 Water shall be clean and free from injurious amounts of deleterious substances. 


3.3.4 Place concrete only on undisturbed earth. Concrete shall be ready mixed and 
shall comply with ASTM C94, Standard Specification for Ready-mixed Concrete. 


3.3.5 All debris and ice shall be removed from the space to be occupied by the 
concrete. Reinforcement shall be free of ice and other coatings and shall be thoroughly 
cleaned. 


3.3.6 Compacted fill under basement and carport slabs shall be approved by the 
Architect. A 95% compaction is required. 


З The 4 inch porous fill under the slab shall be composed of gravel or crushed 
stone of uniform size particles, 3/4 inch in size, compact and level. Cover this fill with a vapor 
barrier polyethylene sheet 6 mil nominal thickness. 


3.3.8 Concrete for slabs and steps shall not be less than 4 inches thick. Concrete 
floor finish shall be true and level as called for by the drawings with maximum tolerance 

of 1/s inch in 6 feet. Pitch basement floor to drain. Pitch porch floors away from building. 
Trowel finish slabs. 


3.3.9 Concrete shall be maintained in a moist condition for at least 7 days by water 
curing or membrane curing. 
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DIVISION 4—MASONRY 
4.1 MORTAR 


4.1.1 Mortar: Proportioning. By volume, one part portland cement, one part lime 
putty, six parts sand. 


4.1.2 Mortar consistency shall be as wet as can be conveniently handled. Do not 
use stiffened mortar. 

4.2 ANCHORS AND TIES 

4.2.1 Brick veneer shall be secured to backing with corrosion-resistant ties. Install 
one metal tie for each 2 square feet of area. 

4.3 CONCRETE MASONRY UNITS 


4.3.1 Build foundations of concrete masonry units accurately as shown on drawings. Key 
mesh or Durowall reinforcing in alternate CMU courses. Bond walls together at intersections. 


4.3.2 Fill voids in top units with concrete. Install anchor bolts 6 feet-0 inches OC. 


4.4 BRICK VENEER AND BRICK WALLS 


4.4.1 Build brick veneer walls and solid brick walls as shown on drawings. 
Figure $ per thousand for brick delivered to the job as selected by the Owner. 


4.4.2 Build walls straight and plumb, courses level. Fill all joints with mortar as units 
are laid. Full head joints. Tool exposed brick joints with concave tool. Lay solid brick walls 
with common bond. 


4.4.3 Install lintels furnished by other contractor under Division 5. 


4.5 CHIMNEY AND FIREPLACE 
4.5.1 Build chimney as shown on drawings. 


4.5.2 Install vitrified tile flue for furnace, and tile flue for fireplace. 


4.5.3 Build fireplace as shown on drawings. Line with firebrick, face with same brick 
as on exterior. Install ratchet-type cast iron damper, ash drop. Mason contractor is 
responsible to make fireplace operate properly. 


4.5.4 Furnish and install two iron cleanout doors. Install lintels furnished by others. 
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4.6 CLEANING MASONRY 


4.6.1 Clean brick from top down with a solution of nonstaining soap and clean water 
or solution of one part muriatic acid to ten parts water. Scrub surface with stiff bristle brushes 


and rinse well with clean water. 


DIVISION 5—METALS 
5:1 STRUCTURAL STEEL 


551 Basement beams, steel pipe columns, carport entrance beam, and lintels as 
shown on drawings. 


512 All steel shall be painted one shop coat of rust-inhibiting paint. 


DIVISION 6—WOOD AND PLASTICS 
6.1 CARPENTRY 


6.1.1 Workmanship shall conform to ЕНА standards. Interior finish shall be installed 
by trim carpenters. Trim shall be set level and plumb, well joined. Set nails. 


6.2 ROUGH CARPENTRY 


6.2.1 Material: Sill plates, floor joists, ceiling joists, studs, and rafters shall be 
construction grade Douglas fir or No. 2 or better yellow pine. Subfloor shall be utility-grade 
west coast wood or yellow pine sheathing ог 1/2 inch CD plywood. Roof boards same. Wall 
sheathing 1/2 inch rigid foam insulation panels. At both sides of four corners of house, install 
1/2 inch plywood sheathing. 


6.2.2 Methods of Framing 

6.2.2.1 Lay out carpenter work as called for by the drawings. Cut and fit for conditions 
encountered. All work shall be plumbed, leveled, and braced with nails, spikes, bolts, etc., to 
ensure rigidity. Steel cross bridging for floor joists. Solid bridging for ceiling joists. 


6.2.2.2 Clearance around chimneys and flues shall conform to National Bureau 
of Fire Underwriters (NBFU) Building Code and local code. 


6.2.2.3 Bottom plate framing members shall be single, 2 inch nominal thickness members for 
all walls and partitions. 


6.2.2.4 Studs shall be 2 x 4 inch wood at 16 inch OC, doubled at openings and tripled 

at corners, placed to provide end nailing for sheathing and wallboard. Toenail to bottom plate with 
two 8d nails on each side face of each stud. One stud per 4 feet of exterior wall shall be 

fastened by means of 19 gauge zinc-coated metal anchor, as per manufacturer's instructions. 


6.2.2.5 Top plates shall be double, 2 inch nominal thickness members for all partitions. 


7 


Chapter 5 * Specifications —Brick-Veneer Residence 


6.2.2.6 Plates shall be same width as studs and form continuous horizontal ties. Ends 
of bottom plates shall be provided with splice plates, nailed to studs and corner posts. Top 
plates shall be nailed together with 16d nails at 24 inches OC. Two 16d nails shall be used at 
ends of upper members. No joint in upper member shall occur over a joint in a lower member. 
Lintels shall occur over openings in walls and bearing partitions. Plate splices shall not occur 
where plate forms part of a lintel. 


6.2.2.7 All wood members shall be anchored and fastened together to ensure sound, 
sturdy construction. 


6.2.3 Wood Blocking 

ӨЮ. Wood blocking, nailers, and grounds shall be provided for woodwork, cabinets, 
and other finished items. 

6.3 FINISH CARPENTRY 

6.3.1 Material: Fascia boards and siding shall be D select west coast lumber. 
Plywood soffit AB exterior-grade plywood. 6 x 6 posts shall be standard grade fir or No. 2 
yellow pine. Top flooring shall be underlayment-grade 5/s inch plywood on 1 x 2 inch strips 

16 inches OC. Face nail with 8d ring or coated nails 12 inches OC and 6 inches OC at edges. 
Stock oak jambs and stops. Stock 21/4 inch ranch-type oak casings. 


6.3.2 Vanities by Owner to be installed by this Contractor. Oak mantel trim. Install 
window trim, base, closet plywood partitions, shelves, hanging rods as shown on drawings. 


6:3.3 Custom-built oak kitchen cabinets to be built and installed by kitchen cabinet 
sub-contractor. 


6.4 METHODS OF FRAMING 

6.4.1 Exterior millwork and trim shall be installed with tight joints, securely nailed with 
galvanized case nails. Interior trim and finish lumber shall be fastened in place with finishing 
nails, the heads set for putty, and finish sanded. 

6.4.2 Millwork shall be in long lengths with jointing where solid fastenings can be 
made. Corners shall be mitered or coped as is standard practice. 


6.5 WOOD TREATMENT 


6.5.1 All sill plates in contact with concrete shall be treated with preservative meeting 
Federal Specifications TTW571. 


DIVISION 7— THERMAL AND MOISTURE PROTECTION 
71 FOUNDATION WATERPROOFING 


B 
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Y UN. Outside of foundation walls around basement and crawl space and basement 
stair. Crawl space side of wall between crawl space and basement. 


7:12 Apply one heavy coat of pitch. Over this apply 6 mil polyethylene sheets in as 
wide widths as practical, well lapped. 


wee DAMPPROOFING 

feel Vapor barrier applied over plywood sheathing shall be housewrap. 

7.2.2 One-ply felt on walls. 

7.3 INSULATION 

2:39: Between studs in outside walls install 2 inch foil-faced fiberglass batts. Between 
ceiling joists install 6 inch foil-faced fiberglass batts or blow in fiberglass to joist depth. If blown- 
in insulation is used, install foil-backed gypsum board on ceilings. 

7.4 ROOFING 

7.4.1 Cover roofs with 15 Ib roofing felt. Over this install 12 x 36 inch 240 Ib asphalt 
shingles, class C label, standard color as selected by Owner. Five inch exposure, six nails per 
shingle, zinc-coated nails. 

m5 T FLASHING AND SHEET METAL 

Host Install flashing around chimney and where carport roof meets gable wall. 
Diverters where shown on drawings. 26 gauge galvanized iron. Install 20 x .019 inch 
aluminum valley flashing in valleys. 


7.6 CAULKING AND SEALANTS 


7.6.1 Caulking shall conform to Federal Standard TT-C-598 Grade 1, color to be 
selected by Architect. 


7.6.2 Sealant to be polysulfide. 
go Set all thresholds in sealant. Caulk and seal all windows, doors, and joints. 


7.6.4 Apply materials with pressure gun. 


DIVISION 8—DOORS AND WINDOWS 


8.1 METAL DOORS 


Ss Outside entrance doors. Insulated steel doors. (Pease Co.) Keyed alike. Owner 
to choose style. 
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8.2 WOOD DOORS 
8.2.1 Basement door wood panel door per schedule. Key alike with entrance doors. 
8.2.2 Interior doors, premium-grade hollow-core flush oak doors or stock pine louver 


doors with panels, as scheduled. 
8.2.3 Interior and exterior door frames pine, stock design. 


8.2.4 Install all doors to fit snugly without binding. All faces, edges, tops, and bottoms 
to be finished. '/16 inch clearance at top and sides and 1/2 inch at the bottom. 


8.3 SPECIAL DOORS 


8.3.1 Wood sliding glass doors, 6 feet wide minimum sash opening, stock type by 
Andersen, Pella, or ROW, with 5/s inch tempered insulating glass and manufacturer's screen. 


8.3.2 Provide and install attic access door, stock type. 
8.4 WOOD WINDOWS 
8.4.1 Double-hung by same manufacturers of similar stock types, with insulating glass, 


grilles, and manufacturer's full screens. Casement window same, no grilles, roto-operators. 


8.4.2 Provide screen louvers for right and left gable ends, stock type. 


8.5 HARDWARE 


All material and work in this section by carpentry contractor. 


85:1 Rough hardware, nails, screws, hangers, anchor bolts, and fastening as required. 


8.5.2 Tracks and associated hardware for bifold and bypass sliding doors. Pocket 
door frames. Hinges, lock and latch sets, cabinet hardware, medicine cabinets. Bedroom and 
bathroom doors shall have pushbutton knob locks. Allow $ Contractor's cost for same 
as selected by Owner. Install same. 


8.5.3 Aluminum thresholds with vinyl inserts at two outside doors. Weatherstrip jambs. 
Caulk around all outside masonry openings with best grade caulking paste. 


DIVISION 9—FINISHES 
9.1 GYPSUM BOARD 


10 


199 


200 


Printreading for Residential and Light Commercial Construction 


9.31 Gypsum board. Basement ceiling, 1/2 inch fire-rated board. Bathroom walls, 1/2 
inch water-resistant type. On ceilings and other walls and partitions, 1/2 inch gypsum board for 
taping. Install metal beads at outside corners. Apply per manufacturer's instructions. Tape 
joints, putty nail heads, and corner beads to smooth finish job. No taping in basement. 


9.2 CERAMIC TILE 


9.2.1 Conform to specifications of Tile Council of America. Standard colors and 
patterns as selected by Owner. Same in both baths. 


9.2.2 On bathroom floors install mosaic tile floors by thin set method over plywood 
installed by others. On bathroom walls install 41/4 х 41/4 inch tile on water-resistant gypsum 
board installed by others. See drawings. Allow $ for accessories as selected by Owner. 


9.2.3 Tile hearth. Quarry tile, 12" x 6" on 11/4 inch cement base by this Contractor. 
9.3 RESILIENT FLOORS 
9.3.1 Apply materials as per manufacturer's directions. Lay out for minimum number 


of seams, which shall be tight. Fit tight to base, door jambs, and casings, etc. Check condition 
of floors before starting work. If not satisfactory, report to general contractor for correction. 


9.3.2 In kitchen, passage, and family room, install Armstrong Chateau Villa Il sheet 
goods in 12 foot widths. All same pattern, as selected by Owner. 


9.4 PAINTING 
9.4.1 General 
9.4.1.1 Furnish labor and materials to complete painting of all surfaces: gypsum board, 


wood, and metal as hereinafter specified and shown on the drawings. Prime window and door 
frames. 


9.4.1.2 Materials: Paint shall be best grade oil-base house and interior paint as made 
by Moore, O'Brien, Pittsburgh, Sherwin-Williams, or as approved by Owner. Cabot's oil stain 
and Galvinoleum as specified in Painting Schedule. 


9.4.1.3 Architect shall furnish a color schedule showing where various colors are used. 
Owner will give final approval of colors. 


9.4.1.4 Each coat of paint shall be slightly darker than preceding coat unless otherwise 
directed. Undercoats shall be tinted similar to finish coats. 


9.4.1.5 Commencing of work indicates acceptance of surfaces by painter. 
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9.4.1.6 Cover materials and surfaces, including floors, adjoining or below work in 
progress, with clean drop cloths or canvas. Remove hardware, accessories, plates, lighting 
fixtures, and similar items or provide protection by masking. Upon completion, replace above 
items or remove protection and clean. 


9.4.1.7 Before applying paint or finish, surfaces, including floors, shall be clean, dry, 
smooth, and free of loose dirt and dust. 


9.4.2 ^ Workmanship 


9.4.2.1 Brush, spray, or roll on materials smoothly in solid, even colors without drips, 
runs, lumps, defective brushing, discoloration, or any other faulty workmanship. 


9.4.2.2 Coats shall be thoroughly dry before applying succeeding coats. Allow 48 hours 
drying time between coats for exterior work and 24 hours for interior work. 


9.4.3 Painting Schedule 
9.4.3.1 Exterior Finish 
9.4.3.1.1 Window sash and frames, paint two coats. Two wood doors and frames, same. 


9.4.3.1.2 Two outside entrance doors, wood frames, paint two coats. These doors are 
metal. Paint one coat red Rustoleum, one coat house paint. 


9.4.3.1.3 Fascias, soffits, siding, porch woodwork, two coats Cabot's oil stain. Chimney 
flashing, one coat Galvinoleum, one coat house paint. 


9.4.3.1.4 Check colors with Owner or Architect before applying paint or stain. 
9.4.3.2 Interior Finish 

9.4.3.2.1 Kitchen and bath walls: one coat primer, one coat semi-gloss. 
9.4.3.2.2 Other walls and ceilings: one coat primer, one coat alkyd flat. 
9.4.3.2.3 Interior wood: one coat stain; two coats dull varnish. 


9.4.3.2.4 Check colors with Owner or Architect before applying paint or stain. 


DIVISION 11—EQUIPMENT (RESIDENTIAL) 


KITCHEN EQUIPMENT 
Electric cooktop surface unit shall be Kenmore 42484 or equal. 


Built-in oven shall be Kenmore double oven 41389 or equal. 
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Ue ee: Dishwasher shall be furnished by the Owner. 
11.1.4 Refrigerator shall be furnished by the Owner. 
ПЕ Food waste disposer shall be stainless steel. 


MRIG Kitchen cabinets, backsplashes, and countertops shall be by Brammer or equal. 
Oak wood finish and hardware by manufacturer. 


11:2 LAUNDRY EQUIPMENT 
14:251 Laundry equipment shall be one washer and one dryer by GE or equal. 


Washer shall be 12-cycle washer No. WBSE3120BWW. Dryer shall be gas dryer No. 
DVL223GBWW. 


DIVISION 15—MECHANICAL 
15:1 GENERAL PROVISIONS 


15:11 Scope of Work 


15: 1911 All plumbing, heating, and air conditioning for a complete job as specified and 
on the drawings. 


151.2 It is not the intention of the specification to mention specifically each and every 
item shown on the plans and, therefore, this does not excuse the Contractor from the 
responsibility of furnishing or having the proper subcontractor furnish and install such items 
without extra cost to the Owner. 

ЙБ? Codes and Standards 


15.1.2.1 All codes of the local and state jurisdiction shall be applied and shall take prece- 
dence over any item mentioned in this specification. Conform to International Plumbing Code. 


15:1:2:2 Standards of the trades and materials shall be the highest quality. 


15123 The General Conditions and General Requirements shall apply to this Division. 


15.2 PLUMBING 


15:21 Provide complete systems as called for and/or shown or specified including but 
not limited to the following items. 


15:22 Electrical work by others. Waterproof patch where plumbing pipes are cut 
through foundation walls. 


15:258 Sewerage. 4 inch PVC pipe inside of building and to 4 feet outside, then 


closed 4 inch tile to 1000 gallon concrete septic tank. Tile field as required Ву seepage tests. 
Install 200 feet of agricultural tile in gravel, or more if required. 
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15.2.4 Drain tile. Install 4 inch perforated plastic pipe or agricultural tile set in 
crushed stone at footings as indicated on plan. Connect to 21 inch tile settling basin and sump. 
Iron covers and concrete bottoms for same. 


1525 Sump pump, Weil SS 605 automatic submersible, 1/3 hp with automatic reset 
over load protection, waterproof power cord with heavy-duty plug and grounded lead. 11/4 
inch galvanized steel pipe to 20 feet from building, discharge into 20 feet of 4 inch perforated 
plastic pipe. Set in gravel or crushed stone, about 2 feet deep. 


15.2.6 Wastes and vents shall be ABS-DWV with corresponding fittings or galvanized 
steel with cast iron soil stack. 


1527 Two-inch water main is at front of lot. Tap into same with 3/4 inch tap. Water 
pipe in earth or concrete shall be copper, elsewhere copper with copper fittings or 
galvanized steel schedule 40 with galvanized malleable fittings. Shut off valve where service 
pipe enters building. See piping diagram. 


15.2.8 Hot water to sink, dishwasher, clothes washer, lavatories, bathtubs. Cold water 
to same except dishwasher, and to water closets, water heater, and to sillcocks, with shutoff 
valves. Valve dishwasher riser. (Dishwasher by Owner) Provide recessed metal panel at 
clothes washer with hot and cold water faucets, drain, and electric receptacles for washer and 
dryer. Insulate pipes in danger of freezing. 


15.2.9 Water heater, as made by Rheem, Ruud, or A. 0. Smith, 55 gallon electric, 
glass liner, with temperature and pressure relief valve. Send manufacturer's guarantee to 
Owner before final payment for this contract. 


15.2.10 Fixtures. Stops at all fixtures. Crane, Eljer, American Standard, or Kohler, 


with manufacturer's chrome or stainless steel trim. Check selection with Owner before ordering. 


152s Bathtubs. Color as selected by Owner. Five foot, 14 inches high, built-in, cast 
iron; built-in shower with diverter spout, pop-up waste, curtain rod. 


132.12 Lavatories. Color as selected by Owner. About 17 x 14 inches oval, vitreous 
china, for building into countertop. Include stainless steel sink rim. Combination faucet, pop 
up waste. 


15.2.13 Water closets. Color as selected by Owner. Close coupled, round front, floor 
mounted, siphon jet with tank, plastic seat and cover to match. 


15.2.14 Five foot, 6 inch sink. Stainless steel two compartment, drainboard, with mixing 
faucet like Moen, hose spray. Disposer, Insinkerator model 77, 1/2 hp. 


15:2:15 Connect Owner's dishwasher 


15.2.16 Floor drain at basement stair shall be cast iron, Blake, Wade, Crane, or equal, 
black body and cover. 


15.2.17 Install all appliances as called for in Division 11. 
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15.2.18 Testing and cleaning of all plumbing, soil, waste, drain, vent piping, and sewers 
shall be as required by the City Plumbing Inspector. 

15.2.19 Verify locations of the city and utility company services. Secure and pay for all 
permits, fees, inspections, etc., required by the city or utility company. 

15.2.20 Materials shall be new and of the grade and quality specified. Work shall be 
performed by trained, experienced workers, skilled in their various crafts. 

15.2.21 All openings in roof shall be flashed with galvanized sheet metal in one piece, 
extending under and over the shingle roof at least 12 inches, measured with the vertical. 
15222 All excavation and backfilling required shall be done for the proper installation of 
the work. 

15.2.23 All work shall be in accordance with the plumbing ordinances of the city. 
15.2.24 The entire installation shall be guaranteed against defects in workmanship and 


material for the period of one year from the date of final acceptance. The installation shall be 
guaranteed against water hammer, rattling of pipes, gurgling of traps, and to be a complete 
and noise-free installation. 


15.3  . : HEATING 


15:34 Provide complete blower system warm air heating system for the residence 
including, but not limited to, the following: 


15.3.2 LP gas furnace. 

15.3.3 All piping and electrical connections and disconnect switch. 

15.3.4 Thermostat. 

15.3.5 Supply and return duct system. 

15.3.6 Grilles and registers. 

15.977 Guarantee to heat all rooms to 70 degrees in 0 degree weather. Design and 


installation shall conform to standards of the Heating, Refrigeration, and Air Conditioning 

Institute. Design system for addition of future air cooling. A complete layout showing sizes 
of pipe, thermostat location, register location, ducts, distribution system, size, and type of 
furnace shall be submitted before award of contract. The owner shall accept or reject the 

heating bids on the basis of quality as well as price. 


15:8 8 Include electrical work for heating. Fused disconnect near furnace furnished by 
others. Include one plain room thermostat. 
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15.3.9 LP forced air furnace, 84,000 Btu/hr output. Include filters, fan controls, limit 
control, and safety controls. 


15.3.10 Place tank near rear lot line, with necessary piping projecting 
above slab near house wall. 


15:53:11 Ducts all full lined aluminum and/or galvanized iron, adequate size, tightly 
joined. Dampers as required to balance system. Floor and wall registers, where indicated on 
plan, with dampers and adjustable vanes. Include register in ductwork to provide warm air to 
basement. 


15.3.12 Thermostat shall be Johnson Controls or equal electric system. 
15:998 Workmanship shall be such as to require a minimum of cutting and patching. 
15.3.14 Secure and pay all required heating permits and inspections required by the 


city and the utility company and all other fees, etc. 

158.15 Put system into operation, lubricated and adjusted, balance room temperatures. 
T5196 The Contractor shall guarantee the system in writing to be and remain in good 
working condition for one year from the date of the first heating season, beginning October 1. 
The guarantee shall state that all rooms shall be heated to 70 degrees in 0 degree weather. 


35917 Include ducts between three fans and roof jacks installed by others. Include 
4 inch round duct and roof jack for dryer vent. 


DIVISION 16— ELECTRICAL 


16.1 GENERAL PROVISIONS 
16.1.1 Scope of Work 
1651.11 Items provided by the Owner or other trades shall be checked carefully so as to 


avoid duplicating material or labor provided by others. Electrical installation shall include, but 
not be limited to, the following: 


VOM 122 New 120/240 volt, 1 phase, 3-wire overhead service and main switch. 
16.1.2 Codes and Standards 
$6:1.2:1 Equipment, devices, apparatus, and installation shall be in full compliance with 


applicable standards, requirements, rules, regulations, codes, statutes, ordinances, etc., of the 
city, county, state, and the utility company. 


16.1.2.2 Electrical equipment, wiring, etc., shall comply with National Bureau of Fire 
Underwriters requirements and National Electrical Code® requirements for the particular type 
of installation, and labeled UL approved. 
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16.1.3 Guarantee and Testing 


б ЗП The entire installation shall be guaranteed for workmanship and material for a 
period of one year from acceptance. 


16.1.3.2 The entire conduit system and the solid neutral wires shall be tested for shorts 
and grounding in the presence of the Architect. 


16.1.3.3 The Contractor must guarantee that all joints are soldered or tightly screwed 
and that all wire joints are thoroughly insulated as specified. 


16.2 BASIC MATERIALS AND METHODS 


16.2.1 All materials shall be new and of the grade and quality specified. Work must be 
performed by trained, experienced workers, skilled in their various crafts. 


1622 The location of all outlets, switches, convenience outlets, and devices shall be 
as shown on the plans and as directed by the Architect. 


16.2.3 Do all excavation and backfilling required to install the work properly. 


16.2.4 Wiring shall be electrical metallic tubing (EMT). Wiring in concrete slabs or in 
fill shall be galvanized rigid conduit and moisture-proof. Wiring shall be concealed in 
construction except in attic, basement, and carport. Cut in straps or receptacle boxes to make 
a flush surface for drywall. 


16.2.5 Install branch circuits for lighting, complete with wire, receptacles, wiring 
devices, silent switches. Dimmer switch as noted on plan, like Moe 6502, 600 watt. Install 
circuits for convenience outlets, complete with wire, wiring devices, receptacles, cover plates. 
All plugs three point for grounding. Cover plates at switches and convenience outlets, chrome 
in kitchen and baths, prime coat elsewhere. Outlet boxes shall be stamped steel octagonal or 
square, of suitable and ample sizes, mounted with hangers, of same finish as conduit. Junction 
and pull boxes shall be of adequate size and of correct gauge steel to meet requirements of 
the National Electrical Code? (NECS). Wiring devices, switches, convenience outlets, etc., 
shall be of Hubble, Hageman, or approved equal, 125 V. 


16.2.6 Furnish and install bathroom ceiling fans. Provide roof jacks. Ducts by others. 
Kitchen range hood and fan, same. 7 


16.2.7 Provide and install chimes with transformer and pushbuttons. 


16.2.8 Set lamppost in concrete near front of lot. Install waterproof cable underground 
to same. Install photoelectric control to operate lamppost lamp. 


16.2.9 Kitchen exhaust range hood shall be special “Thermador.” as shown on the 
drawings, complete with duct through ceiling and roof. Bathrooms shall be exhausted with 
“Trade Wind,” Model 1201, complete with electrical connection to light switch and 4 inch 
round duct to attic space. 
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16.2.10 Install fused disconnect for furnace. Heating wiring by others. Make electric 
connections to water heater and disposer, furnished by others, and range top and oven. 


16.3 SERVICE AND DISTRIBUTION 

16.3.1 Three-wire 200 ampere single-phase. Install galvanized iron pipe conduit for same. 
16:92 Install circuit breaker panel with 200 ampere main breaker and 20 breakers as 
follows: One 30 amp each to range top, water heater, clothes dryer; 50 amp to oven. One 20 amp 
each to dishwasher, food waste disposer, refrigerator, furnace, and two circuits for kitchen 
convenience outlets. Four 20 amp for convenience outlets, and four for lighting outlets, two 
spares. Label circuits on circuit breaker panel. 


16.4 LIGHTING 


16.4.1 Provide and install light fixtures with lamps as scheduled. 


16.5 DOORBELL SYSTEMS 

16.5.1 Provide transformers and low-voltage lines for door chimes. Provide lighted 
pushbuttons at front and rear doors. Owner will provide chimes to be installed by Contractor. 
Divide system to indicate different signal from each door. 


16.6 COMMUNICATIONS 


16.6.1 Telephone outlets as indicated on plan, with 1/2 inch thin wall conduit from outlet 
to below floor. 


Refer to the CD-ROM in the back of the book for Chapter 5 Quick Quiz?and 
related printreading and reference material. 
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The work must be completed within 150 days after the written Notice to 
Proceed is issued to the contractor. 


Existing trees within — ' of the foundation line must be protected by ће 
contractor. 


The guarantee requires that the contractor make good any defects in 
the work arising or discovered within ___ year(s) after completion and 
acceptance. 


The owner shall provide and pay for all material, labor, and other costs 
necessary to complete the building within the specified time. 


Progress of the work for payment purposes is determined by ће _ 


The contractor is responsible for providing utilities for use during 
construction. 


All rubbish must be removed from the building and hauled to the city 
landfill on a(n) basis. 


The ___ is responsible for cleaning windows and plumbing fixtures prior 
to occupancy. 


The owner, contractor, and architect, or a representative of each, are 
required to be present for the final — 


The ___ shall be responsible for coordinating the work of all trades. 


The allowable bearing load of the soil is |b/sq ft. 


o4 


All topsoil shall be stripped to a depth of. - 


The subgrade for lawn and planting areas is ___” below the finished 
grade. 


Trenches for footings and carport foundations must be made wide 
enough to provide room for _ 
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5. The basement and crawl space are to be excavated to __” outside of 
the foundation line. 


6. Trash-free material for backfill and compaction against the foundation 
walls is placed їп — " lifts. 


7. Finish grading must be їо _ shown on the plans. 


T F 8. All finished grading is to slope away from the building. 
9. The chemical used for soil poisoning is __. 
10. Pavements, walks, and ___ are not part of the site work under this 
contract. 
Division 3 
1. Concrete forms must be ___ before placing concrete. 
2 are used to reinforce concrete as shown on the plans. 
Т F 3. Portland cement must conform to ASTM International standards. 
T F 4. Concrete may be placed only on undisturbed earth. 


5. A(n)  ?6 compaction of fill is required under the slabs. 


6. The porous fill under the slab is — '" thick. 


7. Concrete for all slabs must be at least — "thick. 
8. All slabs are | finished. 
1 F 9. The basement floor is pitched to drain. 


T F 10. Concrete must be kept moist for at least 7 days. 


Division 4 


1. Mortar shall have 1 part portland cement, 1 part lime putty, апа _ 
part(s) sand. 


Т F 2. Stiffened mortar may be used as required. 


3. The brick veneer shall be tied to the wall sheathing with one tie for each 
_ sq ft of area. 


4. Anchor bolts to tie down the wood sill are to be placed at. ' intervals 
in the concrete masonry unit foundation wall. 


5. A(n) __ bond is used for solid brick walls. 
T F 6. The fireplace is faced with the same brick used on the exterior. 


7. The furnace flue isto be _ tile. 
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Divisions 5 and 6 


T 


+ 
Division 7 


T 


E 


F 


8. The architect is to select the bricks to be used. 
9. The — is responsible for the proper operation of the fireplace. 


10. Nonstaining soap and water or. acid and water (1:10) may be 
used to clean the brick. 


1. All steel must be painted with one shop coat of rustinhibiting paint. 
2. All carpentry work must conform to ___ standards. 

3. The interior finish work is to be completed by. — carpenters. 

4. All nails must be set on all trim work. 


5. Floor and ceiling joists may be construction-grade Douglas fir, or #2 or 
better yellow pine. 


6. Wall sheathing is to be 1%” water-resistant rigid foam insulation except 
at the corners. 


7: sheathing is placed at the corners of the house. 
8. bridging is to be used for ceiling joists. 
9. Studs are to be 2 x 4s placed. " OC. 


10. Studs are doubled at openings and corners. 


11. Metal anchors shall be used on one stud every __’. 


12. All top plates are to be doubled. 

13. Nails used for top plates shall be — d. 

14. The soffit is finished with AB exterior-grade plywood. 

15. Vanities are provided by ће — . 

16. The fireplace mantel is trimmed with #1 select pine. 

17. The cabinets are 24" birch plywood. 

18. Kitchen cabinets are custom-made and installed by the cabinetmaker. 
19. . case nails are used for nailing exterior trim. 


20. All sills in contact with concrete must be treated with a preservative. 


1. The inside of all foundation walls is to be waterproofed. 


2. The initial step in waterproofing foundation walls is the application of a 
heavy coat of — . 
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Division 8 


Division 9 


3. A membrane of. mil polyethylene sheets is applied over the base 
coat on foundation walls. 


4. The vapor barrier applied over plywood sheathing is __. 


5. Insulation placed between studs in outside walls is 2" foilfaced — 
batts. 


6. Insulation between ceiling joists is 6” batts or fiberglass to joist depth. 
7. Roofing shingles аге 12” x 36", 240 lb, . 
8. Roofing shingles have a(n) ___” exposure. 


9. Flashing around the chimney is 26-gauge ____ iron. 


10. Caulking color is selected by the architect. 


1. Outside entrance doors are metal. 
2. All outside entrance doors are keyed alike. 
3. Interior flush doors are. -core. 


" 


4. The clearance for tops and sides of all interior doors is 


5. Sliding glass doors have 56” tempered — glass. 

6. Grilles are to be placed over all casement windows. 
7. Double-hung windows are to be of insulating glass. 
8. Door and window hardware is to be installed by — . 
9. Bathroom and doors have pushbutton knob locks. 


10. — thresholds are placed at exterior doors. 


1. __ beads are to be used at all outside gypsum board corners. 


"p 


2. Drywall thickness for walls and ceilings is 
3. Gypsum board in the basement is to be taped horizontally. 
4. Bathroom walls are covered with 414” x Av4" __ file. 

5. . tile is to be placed on the fireplace hearth. 


6. The isto select the resilient flooring for the kitchen. 
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1 E. 7. Exterior walls are to be painted with a primer and two coats of latex 
paint. 


il F 8. Paint may be brushed, sprayed, or rolled as determined by the painter. 


9. Interior paint shall be allowed to dry ___ hours before succeeding coats 
are applied. 


10. Interior wood trim is. and varnished. 


Division 15 


. The sewer piping in the building is __” PVC pipe. 

2. PVC sewer pipe extends __’ outside the building. 

3. The septic tank has a capacity of __ gal. 

4. The tile field shall consist of a minimum of ' tile in gravel. 


S. Drain tile at the footings may be 4” — plastic pipe. 


1 F 6. The sump pump has а % HP motor. 
T F 7. The sump pump discharges into the main sewer line. 
T F 8. The soil stack may be plastic or cast iron. 
i} F 9. Plastic pipe is run from the 2” water main into the house. 
Т Е 10. All water pipes inside the house are to be insulated if subject to 
freezing. 
11. The bathtub color is selected by ће — . 
T F 12. Round lavatories are built into the vanity countertop. 
Т F 13. Water closets are wall-hung. 
14. Roof openings shall be flashed with galvanized sheet — . 
15. The furnace shall have an output of. Btu/hr. 
16. The heating system must heat all rooms to. ^F with an outside 
temperature of O°F. 
17. A(n) | patch must be placed where plumbing pipes are cut through 
foundation walls. 
1] F 18. The heating contractor must lubricate and adjust the heating system 
upon completion of installation. 
T F 19. A one-year warranty of the heating system shall be provided by the 
heating contractor. 
Т F 20. The clothes dryer is vented to the outside with a 4” round duct. 
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Division 16 


T 


F 


1. An underground (lateral) electrical service is specified. 
2. The size of the electrical service is. V, single-phase, three-wire. 


3. Electrical installations must comply with the requirements of the National 
Electrical Code®. 


4. The wiring inside the house shall be — . 
5. The lamppost near the front of the lot has a(n) . control. 


6. The duct for the range hood is vented through the kitchen wall to the 


outside. 
7. А Мед — isto be installed for the furnace. 
8. The main panel has circuit breakers. 


9. Doorbell chimes are placed on a(n) ___-voltage system. 


10. Electrical wiring in concrete slabs or in fill must be run in galvanized 
rigid conduit. 
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Bo EL e 
PLANS—MULTIFAMILYOWELNG | — 


The Shaw Place Condominiums building studied 
in this chapter is a 14-unit condominium project 
constructed of traditional building materials such 

as stone and brick as well as more energy efficient 
building materials such as exterior insulation and 

finish systems (EIFS). Ten sheets of the prints are 
included and discussed in this chapter. 


INTRODUCTION AND GENERAL 
DESCRIPTION 


Multifamily dwelling designs and construction 


SITE PLAN, SHEET А1.1 


Sheet A1.1 includes a title block, list of abbrevia- 
tions used on the prints, information concerning 


have evolved to appeal to residents. Traditional 
multifamily dwellings were primarily apartment 
buildings designed for individuals who could not 
afford a home purchase or needed temporary liv- 
ing arrangements. With the advent of condomin- 
ium living, more features have been incorporated 
into multifamily settings to make high-quality 
residential features available to those who choose 
not to own a single-family residence. 

Chapter 6 is based on a partial set of prints 
for a luxury condominium development. The 
prints for the Shaw Place Condominiums describe 
a 3% story, 14-unit condominium project. See 
Figure 6-1. Because ofthe potential for 100 people 
or more to occupy the condominiums at any one 
time, sound isolation and fire protection features 
are incorporated throughout the building. 

The complete set of drawings for the Shaw 
Place Condominiums includes 73 sheets. Ten 
of the more representative sheets—a Site Plan, 


the building, information related to the building 
code as it relates to the prints, and Site Plan for 
the project including overall building dimensions, 
utility locations, and site finish information. 


i NM 


A 


John Deere Consiruction & Forestry Company 
A site plan contains information regarding the proper site 
elevations and position of the building on the lot. 


Foundation Plan, Penthouse Floor Plan, Roof 
Plan, interior and exterior elevations, sections, 
and details—are discussed in this chapter. 
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Figure 6-1. Condominiums have become a popular choice, providing many of the benefits of home ownership while of- 
fering advantages associated with rental properties. The Shaw Place Condominiums are constructed of traditional building 
materials such as stone and brick as well as more energy efficient building materials such as exterior insulation and finish 


systems (EIFS). 


Title Block 


The title blocks, which are similar for each 
sheet of the prints, provide general informa- 
tion about the Shaw Place Condominiums, 
including the address of the condominiums, 
architect information, and sheet number. The 
condominiums are located at #15 Topton Way 
in Clayton, Missouri. The architect is Barry 
R. Nelson and Associates, located in St. Louis, 
Missouri. The sheet number, A1.1, indicates the 
sheet is the first sheet in the set of architectural 
prints (indicated with an “A”). The complete set 
of prints contains architectural prints (A), civil 
engineering prints (C), electrical prints (E), 
mechanical prints (M), plumbing prints (P), and 
structural prints (S). 


Abbreviations 


The list of abbreviations included on Sheet A1.1 
is organized to some extent according to the type 
of work to be performed. The list of abbreviations 
is generally organized by terms used on the Site 
Plan, terms used on the Foundation Plan, terms 


used on the Floor Plan and Elevations, terms 
used to represent finish materials, terms related 
to the Structural Plan, and terms related to 
electrical and mechanical systems. The groups 
of terms are not mutually exclusive, and any 
member of the construction team reading the 
prints may need to check throughout the list to 
identify the appropriate abbreviation. 


Code Information 


Building code information is shown in the upper- 
right corner of Sheet A1.1. The Shaw Place Con- 
dominiums prints are based on the 1996 edition 
ofthe Building Officials and Code Administrators 
(BOCA) building code. The building code title and 
edition are important to note on a set of prints 
or specifications, as that code and edition are ap- 
plicable to all work on the project. Often, munici- 
palities take several years after the publication 
of a new edition of a building code to complete 
their review and adoption of the most recent code. 
The building occupancy is listed as R-2, which is 
a residential building containing more than two 


dwelling units where the occupants are primar- 
ily permanent. An R-2 classification includes 
condominiums, apartments, dormitories, and 
nontransient boarding houses. The total floor area 
per floor is 11,728 sq ft. The building is equipped 
with automatic sprinklers, which are supplied 
with water by the municipal water supply. The 
building includes 14 dwelling units and 28 park- 
ing spaces for the occupants. 


Site Plan 


The Site Plan provides information about the place- 
ment of the building on the property. The scale of 
the Site Plan is 1” = 10'-0". Two North arrows are 
shown on the Site Plan— True North and Plan 
North. True North is based on the exact compass 
bearing, while Plan North is a more general bear- 
ing, which allows the drawing to properly fit on the 
sheet. Also, the use of Plan North when referring 
to various elevations or directions associated with 
the prints avoids confusion when referring to a 
particular face of the building. 

Compass bearings of the building lot are shown 
on the northwest, northeast, and southeast 
corners of the lot. Building layout begins at the 
northwest corner with the benchmark located at 
0.22? East 0.59? South. The west property line 
along Topton Way is 229.75' long at a radius of 
870.00'. The south property line is composed of 
three sections. The longest section is 82.61' long 
at a bearing of N42°52’22”E. See Figure 6-2. An 
iron pipe is located at the east end of the south 
property line, from which the property line con- 
tinues 31.68’ at a bearing of S29?00'52"E. The 
south property line continues 27.00' at a bearing 
of S42°48’07’W, ending at an iron pipe. The east 
property line is 172.65’ long at a radius of 750'. А 
final iron pipe is located at the northeast corner 
of the property at 0.30? East 0.81? South. 


Basic information shown on site plans or 
plot plans is derived from a survey plat 


created by a licensed surveyor. A survey 
plat shows a division of land divided into 
streets and lots. 
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Figure 6-2. The south property line is composed of three 
sections with a bearing and linear measurement provided 
for each section. 


Overall Building Dimensions and Orientation. 
The Site Plan indicates that the overall building 
dimensions are 188.83’ x 68.00’. The Shaw Place 
Condominiums are to be built on Topton Way, a 
street that is 60' wide. The building is set back 
25' from the west property line, measured at a 
point between the main entrances. The northwest 
corner of the building is 26.52' from the west 
property line and 17.12' from the north property 
line. The first floor elevation is 577.33' and the 
basement floor elevation used as the parking 
garage is 567.67’. See Figure 6-3. 


Utility Information 


Existing gas and water service utility lines are 
shown under Topton Way. Electrical service to a 
street lamp is shown in the parkway in front ofthe 
building. The main electrical transformer is shown 
near the northwest corner of the building. The 
electrical service for the building enters through 
the north wall of the building. See Figure 6-4. 
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David White Instruments 
Figure 6-3. Surveying instruments, such as laser levels 
and builder's levels, are used to accurately position a 
building on a job:site. 
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The gas service extends from the gas main 
under Topton Way, runs along the south side of 
the building under the driveway, and enters the 
building at the southeast corner. A 6” water ser- 
vice for domestic use and fire protection extends 
from the water main under Topton Way, and is 
routed through an underground vault along the 
west side of the building. The water service then 
extends to the west side of the building between 
the main entries. Storm water is collected from 
the downspouts around the building perimeter, 
routed through a 6” PVC storm sewer lateral at 
2.00% minimum slope, and piped to an 8” PVC 
storm sewer lateral on the south side of the 
building under the driveway. Two new manholes 
are to be constructed on the southwest corner 
of the lot. One of the manholes provides access 
to the storm sewer connection as indicated by 
the hidden lines representing the 8” PVC storm 
sewer lateral pipe. Although not indicated on 
this drawing, the other manhole may be used to 
access the sanitary sewer connection. 


PAD-MOUNTED 
TRANSFORMER 


CONCRETE PAD 


Figure 6-4. А transformer converts power at one voltage and current rating to a voltage and current rating that is usable 
by building inhabitants. The electrical service enters the building through the north wall. 


Site Finish Information 


Landscaping and other hard surface finishes 
are indicated on the Site Plan. Eleven trees are 
shown that are to remain on the property — four 
oak trees, three pine trees, three gum trees, 
and one maple tree. Care must be taken during 
construction to avoid damaging the trees or the 
soil surrounding the trees. 

Contour lines show the finished grade of the 
lot around the building perimeter. The elevation 
along the west side of the building is 576'. Con- 
tour lines along the south side of the building 
indicate the finished elevation of the driveway 
to ensure proper drainage. 

New "dry laid" limestone rubble retaining walls 
are to be constructed along the north side of the 
driveway. See Figure 6-5. Various notations 
designate the elevations at the top and bottom of 
each wall. A general notation indicates that the 
layout of the front entry sidewalks and limestone 
retaining walls must be field-coordinated with 
the architect prior to construction. 

Hard surface paving for the Shaw Place Con- 
dominiums includes four exposed-aggregate 
patios on the east side of the building, an ex- 
posed- aggregate driveway on the south side 


Е O AGGREGATE TO ВЕ ILLINOIS 
E og "PEA" GRAVEL. 


DRY LAID 
LIMESTONE RUBBLE 


w CK EXPOSED AGGREGATE P.C. 
CONCRETE PAVEMENT WITH REINFOR 
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of the building, two entry sidewalks, and a 4' 
wide by 4" thick sidewalk along Topton Way. 
An apron and curb will also be installed at the 
intersection of the driveway and the street. 
A small section of asphalt pavement is to be 
placed at the southeast corner of the property 
as a transition between adjoining driveway 
areas. The 2" thick asphalt pavement is to be 
placed on 6" of granular fill. The two entry 
sidewalks are 4' wide and made of 4" thick 
exposed-aggregate concrete using Illinois gla- 
cial *pea" gravel. 


FOUNDATION PLAN, SHEET A1.3 


Sheet A1.3 contains the Foundation Plan for the 
south half of the Shaw Place Condominiums and 
Typical Downspout € Grade Detail. Due to the 
overall size of the building and the scale required 


to properly show details, only half of the building 


is shown on Sheet A1.3. A match line is indicated 
along the left side of the plan. A match line is an 
aligning mark on a print that is used when a draw- 
ing is too large to be contained on one sheet. Draw- 
ings on two individual sheets are laid next to one 
another and aligned to show the entire building. 


Figure 6-5. "Dry laid" limestone rubble retaining walls are to be constructed along the north side of the driveway to hold 


back earth. 
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Columns shown on the Foundation Plan are 
laid out on a 20' horizontal grid. Grid lines that 
extend vertically across the drawing are identi- 
fied by numerical designations (7 through 13). 
Grid lines that extend horizontally across the 
drawing are identified as A, B, and C. 

A key to the symbols used on Sheet A1.3 ap- 
pears in the lower-right corner of the sheet for 
reference when reading the prints. Since archi- 
tectural firms use a variety of symbols on draw- 
ings, each sheet should be scanned for a symbol 
legend when initially reviewing the prints. 


Foundation Supports 


The building is supported by a 12" thick cast-in- 
place concrete foundation wall on the east and 
west sides of the building. The south foundation 
wall is 12" thick and is comprised of 4" brick 
veneer over an 8" concrete wall. Footing infor- 
mation is not shown on this sheet, but appears 
on sections such as Section 1, Sheet 3.2. Inter- 
mediate support for the building is provided by 
concrete columns that are erected over concrete 
piers on the grid lines. Columns on grid lines 8 
and 9 are slightly offset. 

Each column is supported by a 3'-0" diameter 
cast-in-place concrete pier. Isolation joints, also 
known as expansion joints, are formed around 
the concrete columns to allow for movement of 
the concrete floor and column caused by expan- 
sion and contraction of the concrete as well as by 
loads imposed on the slab and columns. Isolation 
joints pass completely through the thickness of 
the concrete slab. À piece of asphalt-impregnated 
fiber materialis used in the isolation joint to pro- 
vide space for the concrete movement. Concrete 
beams 3'-0" wide are placed in a north/south 
direction. Additional information about the con- 
crete piers, columns, and beams and isolation 
joints is obtained from the structural drawings 
(not included with this set of prints). 


Interior Finish 


The finished floor elevation of the Garage con- 
crete slab varies from 90'-0" at the floor drains 
to 90'-4" at the perimeter of the slab. The lower 


elevation at the floor drains provides proper 
drainage of the Garage area. Hidden lines indi- 
cate slope lines to the floor drains. The 5" tinted 
concrete slab is to receive a swirled magnesium 
float finish. A clear sealer is applied to the slab 
to protect it from salt damage. Contraction joints 
(CJ) are indicated at various locations around 
the slab to create a weakened plane and control 
the location of cracking due to imposed loads. 
Contraction joints are tooled into fresh concrete 
or sawn into the slab after it has hardened. 

Storage lockers are provided for building occu- 
pants along the east and west side of the Garage. 
A 4" thick elevated area, which extends 6' from 
the east and west foundation walls, provides an 
area for storage lockers and adjacent work area. 
The elevated area also forms a curb and permits 
easy access to storage lockers since vehicles 
cannot be parked tight against the locker doors. 
The elevated areas slope 1" toward the curb to 
provide proper drainage. Bold numbers painted 
on the floor indicate parking space and storage 
locker numbers. 

Other floor finishes include a 4" thick plain con- 
crete slab in the elevator entry area and Equip- 
ment Room and a compacted earth-filled area in 
the southeast corner. The compacted earth-filled 
area is a base for the first floor terraces. Concrete- 
filled steel bollards are located inside and outside 
of the overhead door to protect the edges of the 
opening. Bollards are also to be installed at vari- 
ous locations around the foundation. 

Walls in the garage area include Type 1 walls 
that are designated by the architect to provide 
for resident storage lockers around the perim- 
eter of the garage. For many light commercial 
buildings and multifamily dwellings in which 
several types of walls of similar construction 
are constructed, an architect may specify walls 
as "Types" and provide a key or legend that 
describes or illustrates the wall construction. 
For example, Type 1 walls may be framed with 
2 x 4s and sheathed on the outside surface with 
plywood. This convention of representing wall 
construction reduces the number of notations 
required on a drawing. 


A'Trash Room in the southwest corner of the Ga- 
rage is partitioned off using two walls constructed 
of 6" concrete block and painted. Four 8" cast- 
in-place concrete walls create an elevator shaft. 
Other interior walls in the Garage include Type 4, 
2-hour fire-rated walls between the Lobby and 
Garage, Equipment Room walls, and Lobby walls. 
Doors installed in fire-rated walls, such as G02, 
H02, and G04, must also be fire-rated. The fire 
rating on doors and walls indicates the amount of 
time these building components can withstand fire 
without structural failure. Dimensions for wall and 
partition placement are included throughout the 
drawing. For example, the 3'-0" dimension in stor- 
age locker 20 indicates the face of the storage locker 
walls is 3’-0” from the interior face of the concrete 
foundation wall. Centerlines extending vertically 
from the concrete columns pass through the center 
of every other storage locker wall. Therefore, the 
storage locker walls are 10’-0” OC, which is typical 
for the other storage lockers. 

Door identifier codes are shown at each door 
opening. See Figure 6-6. Details regarding each 
door are included in a door schedule (not included 
with this set of prints). A pair of 6’-0” x 6’-8” bypass 


DOOR SCHEDULE 


Size Type Remarks 


Interior double 
6-0" x T-0" | swinging doors 


3'-0" x 6’-8” | Swinging door 


Double sliding 
doors paint. 
b/ 0" x 6'-B" h rust 
a doors reventer paint 
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sliding doors is installed at the entrance to each 
locker. Single swinging doors are shown at the 
entrances to the Trash Room and Lobby. The door 
in the Trash Room measures 3'-0" x 6’-8”, with the 
rough opening located 4-03” from the inside of 
the concrete wall. The door at the entrance to the 
Lobby measures 3'-0" x 7’-0”. A set of 6'-0" x 77-0” 
double doors is to be installed at the Trash Room 
and Equipment Room entrances. The doors along 
the south side of the building are centered on the 
offset wall. The doors leading into the Equipment 
Room are 1'-6" from the interior wall of the lobby. 
А 167-0” x 7’-0” motorized overhead door is to be 
centered in the south wall opening to provide ac- 
cess for vehicles into and out of the Garage. 

Three plywood shelves are installed in each 
closet of the Trash Room. No window openings 
are shown on Sheet A1.3. 


A fire door is a fire-resistant door and 


assembly, including the frame and 
hardware, and is commonly equipped with 
an automatic door closer. 
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Figure 6-6. Door information, such as door size and type, is provided in a door schedule. 
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The interior finish of the Lobby is determined 
from the Interior Finish Schedule. A flight of 
stairs extends from the Garage floor to the stair- 
way landing. The flight of stairs includes seven 
treads, each measuring 11" deep, for a total 
stairway run of 6'-5". A 3'-0" x 7’-0” swinging 
door at the top of the stairway provides access 
to the east side of the building through a rear 
entry door. The concrete landing outside the rear 
entry door and exterior stairway has a 4" floor 
drain to prevent moisture from accumulating at 
the bottom of the stairway. 


Mechanical Systems 


The mechanical equipment shown on the plan is 
located in the Lobby and Equipment Room along 
the east side of the Garage. Per the Americans 
with Disabilities Act (ADA), a minimum of one 
elevator is required in new construction for 
buildings that are more than three stories tall 
or have more than 3000 sq ft per story. А cast-in- 
place concrete elevator shaft with 6-6” x 8'-4" 
inside dimensions is constructed 15'-10" from 
the inside ofthe foundation wall. Due to require- 
ments of the building code and the weight of the 
elevator and its inhabitants, elevator shaft walls 
are constructed differently than other building 
partitions. The elevator shaft walls are 8" thick 
concrete to withstand fire and properly support 
elevator support members such as the rails, 
guides, and elevator car support system. 

An elevator sump pump is installed in an 18" 
square by 18" deep sump pit in the Equipment 
Room floor. The sump pit is connected to the el- 
evator pit using two pieces of 6" diameter PVC 
conduit, which are positioned below the floor slab. 
Overflow from the elevator pit drains into the 
sump pit, where it is ejected from the building. 
Elevator hydraulic equipment is commonly placed 
in a recessed pit below the elevator car. Hydraulic 
lift equipment varies with each elevator manu- 
facturer. Hydraulic lift equipment ensures safe 
operation of an elevator within specified loading 
conditions. À sump pump is provided to ensure 
that the elevator hydraulic drive system and 
electrical controls remain dry and operational. A 
disconnect box for the elevator is located on the 
west wall of the Equipment Room. 


Another sump pit is located next to storage 
locker 13 to collect storm water from drain tile 
surrounding the building foundation. A sump 
pump ejects the storm water outside and away 
from the building. 


Wall Sections 


Four wall sections are referenced on the east and 
south foundation walls. The upper number in the 
section reference indicates the section number 
and the lower number indicates the sheet num- 
ber on which the section is located. The triangle 
points in the direction of sight for the section. 
The sections show construction details for the 
garage and other floors of the building. 


Typical Downspout Detail @ Grade, 
Sheet A1.3 


Four downspouts, designated with a small circle 
and the abbreviation “D.S.,” are indicated along 
the west and south walls of the building. The 
Typical Downspout Detail @ Grade shows the 
transition of a 3” x 4” downspout to 4” diameter 
PVC pipe that extends underground to direct 
storm water from the roof away from the building. 
A 3" x 4" corrugated downspout is connected to a 
4" PVC drain pipe with a 3" x 4" downspout shoe, 
which is set 8" below the first floor elevation and 
tight against the building. The shoe is connected 
to a 45? wye fitting equipped with a 3" cleanout 
plug. Four-inch diameter PVC pipe is connected 
to the outlet of the wye and a strap anchor is used 
to secure the assembly to the building. 


PENTHOUSE FLOOR PLAN, SHEET AT.11 


Sheet A1.11 contains the floor plan for the 
penthouse on the south side of the fourth floor 
(4S). Each fourth floor penthouse consists of 
over 3800 sq ft of living space. A key to the 
symbols is included in the lower-right corner of 
the sheet for reference. Boxed numbers shown 
on the print refer to the Architectural Notes in 
the lower-right corner of the sheet. This method 
of notation provides the necessary information, 
but does not clutter the drawing and obstruct 
construction details. 


А match line is shown along the left side of 
the drawing for alignment with the north pent- 
house floor plan. The match line is aligned with 
the common wall between the adjoining fourth 
floor penthouses. 


Room Layout 

The primary entrance to the fourth floor pent- 
house is from the elevator through the Lobby and 
into the Foyer located in the middle of the condo- 
minium unit. The elevator has doors on opposing 
sides, allowing inhabitants to enter the fourth 
floor penthouse through the Foyer or through 
the stairway landing and into the Kitchen. The 
elevator shaft has a Type 5 wall with a 2-hour 
fire rating and the Lobby has a Type 3 wall with 
a 2-hour fire rating. The Lobby measures 5’-2%” 
wide by 5'-14" deep and has mechanical chases 
for HVAC ductwork on the north and south sides. 
Achase is an enclosure in a structure that allows 
for the placement of piping, conduit, and wiring 
for plumbing, mechanical, and electrical systems. 
Crown molding (CM3) is applied as the ceiling 
finish material in the lobby. 


Foyer. The Foyer is entered from the Lobby 
through a 3'-6" x 7'-0" door (S01). The overall 
measurements of the Foyer are 10' x 13'. The 
corners of the Foyer are angled at 45? approx- 
imately 2'-6" from each corner. The perimeter of 
the ceiling is 10’-0” high and the 6’-0” x 6’-0” area 
of the ceiling surrounding the 4’-0” square skylight 
tapers up from 10-0” height to the skylight height. 
The raised ceiling area also receives angled corners 
to coincide with the room design. The corners are 
angled 976" in from each corner. The Foyer ceiling 
is finished with crown molding (CM2). 

A 4' x 8' opening to the north of the Foyer, 
designated S27, leads to a set of 4'-0" x 7’-0” 
double doors that provide access to the private 
living areas of the condominium unit including 
the Den/Study and the bedrooms. Another 4' x 
8' opening to the south of the Foyer (S32) leads 
into the main living space through the south 
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А 2’-8” x 7’-0” pocket door (S16) is installed in 
the south wall of the Lavatory. The Lavatory has 
9’ ceilings and is finished with crown molding 
(CM3). A water closet is to be installed along 
the east wall of the Lavatory and a vanity with 
a sink is to be installed along the west wall. 
Architectural Note 3 states that the soffit above 
the vanity is framed to 8'-0". A 4” thick by 48" 
high plate glass mirror is to be installed on the 
wall behind the vanity (Architectural Note 7). 
Notes 12 and 13 refer to a towel bar and paper 
holder that are to be installed in the Lavatory. 

A 2’-0” deep linen closet, located in the short 
hallway leading to the Lavatory, is accessed 
through a 3'-0" x 7'-0" door (S06). Architectural 
Note 9 states that 16" wide plastic laminate 
shelves and a chrome hanger pole are to be in- 
stalled in the linen closet. 


South Hallway. The south hallway is 5' wide 
by 137-2 1?" long, and has a 10'-0" ceiling. The 
hallway provides access to the Kitchen, Great 
Room, Dining Room, and Foyer. The 04 notation 
refers to the room number of the hallway in the 
interior finish schedule. A 3'-0" x 7'-0" double- 
acting door (S05) leads from the south hallway to 
the Kitchen. A double-acting door is a door that 
swings in two directions. Openings designated 
S31 and S29 lead from the south hallway to the 
Great Room and Dining Room, respectively. 


— * 


hallway. 


Guest Lavatory. А Guest Lavatory is located 
adjacent to the west wall of the Foyer and is 
entered through the 3'-0" x 7’-0” opening (526). 


American Hardwood Export Council 
Crown molding, which is installed along the intersection of 
walls and ceilings, is specified for use throughout the Shaw 
Place Condominiums. 
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Kitchen. The Kitchen measures 17'-4" wide by 
21’-7” long, and has a 10'-0" ceiling. Access to 
the Kitchen is attained through the fire-rated 
door (S03) between the stairway landing and 
Kitchen, through the swinging door leading to 
Terrace 2, or through the swinging door leading 
to the Utility Room (S04). 

Kitchen appliances are located primarily 
along the north and west walls, with the ovens to 
be installed in the southwest Kitchen corner. An 
island cabinet is installed 3'-11" from the cooktop 
and 3'-4" from the ovens. Interior Elevation 2, 
Sheet A5.3 (not included with this set of prints) 
provides additional information about cabinet 
and appliance layout. 


Terrace 2. Terrace 2 is 17’-4” wide by 9’-4” long. 
One Type M window and one Type L window 
are installed in the wall between Terrace 2 and 
the Kitchen. An additional Type L window is 
installed in the door also located in the wall 
between Terrace 2 and the Kitchen. Additional 
information about the window wall is shown 
on Details 1 and 2, Sheet A4.6 (not included 
with this set of prints) and on the Right Side 
Elevation. Fixed glass windows are installed in 
the east wall along with a swinging door leading 
into the Kitchen. The interior face of the Terrace 
walls is finished with exterior insulation and 
finish system (EIFS), which is finished with a 
copper cap and a painted metal railing. 


Utility Room. The Utility Room measures 
9’-4” wide by 817-74” long and has an offset 
that increases the room width to 11’-034”: An 
Elastizell" floor is installed in the Utility Room. 
Elastizell is a lightweight concrete mixture 
composed of water, cement, and preformed 
foam. The concrete mixture is pumped into place 
and finished prior to setting. The ceiling of the 
Utility Room is sloped to match the roof above 
and finished with gypsum board. Mechanical 
equipment located in the Utility Room includes 
a horizontal furnace and a water heater (WH). A 
mechanical chase used to route supply and return 
air ductwork and electrical wiring is shown in the 
northeast corner of the Utility Room. 


Great Room. The Great Room measures 25’- 
10%” wide by 21'-024" long and has an 11'-0" 
tray ceiling. A tray ceiling is a horizontal ceiling 
with angled sides around the perimeter so 
as to resemble an inverted tray. The angled 
sides follow the roofline from the wall to the 
horizontal portion of the ceiling. The Great 
Room is designated Room 17 on the interior 
finish schedule. Two Type M doors installed in 
the south wall provide access to Terrace 3 from 
either side of the fireplace. Fixed glass windows 
are installed along the Type M doors on the 
side opposite the fireplace. The fireplace, which 
measures 7’-234” wide, is constructed with а Type З 
1-hour fire-rated exterior wall. Note 1 indicates 
that the fireplace is a Majestic No. BR42 gas log 
fireplace. The flue is located on the west side of 
the firebox. 


Terrace 3. Terrace 3 measures 22'-5" wide by 
12'-2%” long, and is finished with materials 
similar to those used to finish Terrace 2. 
Additional information about the Terrace wall 
construction is on Detail 6, Sheet A 4.5 (not 
included with this set of prints). Information 
regarding terrace construction shown on Section 
1, Sheet A 3.2 also applies to Terrace 3. 


Dining Room. The Dining Room, designated 
Room 19, has a 10-0” tray ceiling and walls that 
are angled in 1'-9!54e" at each corner. Access to 
the Game Room from the Dining Room is gained 
through a 6'-0" x 7’-0” opening (S30) between 
the rooms. The Dining Room is the only room 
providing access to the Game Room. 


Game Room. The Game Room, designated 
Room 18, measures 9'-0" wide by 12'-10" long, 
and has a 9’-0” high ceiling. The Penthouse Floor 
Plan shows one Type O window in the west wall 
of the Game Room. The window is installed in 
the dormer, which projects through the roof. 
The window is also shown on the Front Right 
Elevation, Sheet A2.1 as a three-panel window 
with a fixed glass window in the center and a 
casement window on each side. Dormers are 
utilized for upper floor rooms to provide addi- 
tional living space and minimize the amount of 
building space allotted to attics. Dormers require 
a roof with a steep slope and a high ridge. 


Private Living Areas. The private living areas 
of the condominium, including the Den/Study 
and bedrooms, are north of the Foyer. Access 
to the private living areas is gained through 
the hallway leading from the Foyer or through 
the door leading from Stair 2B and into the 
Den/Study. A short hallway (04) is located 
immediately off the Foyer. A set of swinging 
double doors (S07) leads to the Den/Study. 
Another set of double doors (508) leads to the 
bedroom hallway. 

The Den/Study is comprised of two adjoining 
areas that are connected through а 6'-0" х 7’-0” 
opening (S28). The main area of the Den/Study 
measures 14'-7?4" wide by 17'-6" long, and has 
a 107-0” tray ceiling. An offset and chase in the 
southwest wall accommodates chimney flues from 
living spaces below. A 3'-0" x 7’-0” 90-minute fire- 
rated door (S02) provides access to Stair 2B from 
the main area of the Den/Study. Type 4 2-hour 
fire-rated gypsum board is used as finish material 
in the stairwell. A pocket door (S17) is installed 
in the opening in the north wall of the Den/Study 
to provide access to a bathroom. 

The west area of the Den/Study measures 9'-0" 
wide by 9'-4" long, and has a 9'-0" ceiling. One 
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Type O window is installed in the west wall. A 
Typical Dormer Section is referenced along the 
west wall as 1/A4.3. See Figure 6-7. 

The north hallway, designated 06, provides ac- 
cess to both bedrooms, the Laundry, and Utility 
Room through three 3'-0" x 7'-0" swinging doors. 
The hallway has a 10' flat ceiling and is finished 
with crown molding (CM3). 

The Master Bedroom, designated Room 14, is 
entered from the north hallway through a 3'-0" x 
7-0” swinging door (S09). The Master Bedroom 
measures 17-434” wide by 21'-5" long, and has 
an 11'-0" tray ceiling. The east wall of the Master 
Bedroom has a Type M window and two Type L 
openings. Further information about the Type 
L openings in the Master Bedroom should be 
obtained from the Door Schedule and Rear Е]- 
evations (not included with this set of prints). A 
swinging door in the east wall provides access to 


"Terrace 1. The wall finish on Terrace 1 is similar 


to that on the other two terraces, with the pri- 
mary finish material being EIFS. The fireplace 
in the Master Bedroom, measuring 3'-5" х 7'-0", 
is a gas log fireplace. Pocket doors on both sides 
of the fireplace (S21 and S23) provide access to 
the Master Baths and Dressing Rooms. 


DORMER 


Figure 6-7. Dormers project from sloping roof surfaces to provide additional living area and allow light into the living area. 
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Master Bath 1 and Dressing Room 1 have 9'-0" 
ceilings throughout. Crown molding is installed 
in Master Bath 1 and the soffit in Dressing Room 
1 is framed to 8'-0". Master Bath 1 includes a 
bathtub on the east wall and a vanity with lava- 
tory (sink) on the west wall. A backsplash com- 
posed of 12" x 12" ceramic tile is installed around 
the bathtub and a 24" towel bar is installed at 
the foot of the bathtub 54" above the floor. A 
recessed medicine cabinet is installed along the 
side of the vanity with the bottom set 48" above 
the finished floor. A 4" x 48" high plate glass mir- 
ror is installed along the full width of the vanity. 
A 2’-8” х 7’-0” swinging door (S15) leads to the 
toilet area. A paper holder is to be installed in 
the toilet area 18” above the finished floor. 

Areference for Detail 9, Sheet A5.4 is indicated 
in Master Bath 1. Detail 9 provides information 
about the bathroom cabinets and vanity. 

Acustom common shower with doors opening 
into each bathroom is directly north of the fire- 
place. The shower head is along the north wall, 
allowing the piping to be installed in a common 
wall with the water closet piping. 

Dressing Room 1, which measures 14-11%” 
wide by 6'-334" long, is accessed from Master 
Bath 1 through a 3’-0” x 7’-0” pocket door (S24). 
A 1-hour Type 8 fire-rated wall surrounds a the 
chase in the southwest corner of Dressing Room 
1. Architectural Note 9 indicates that 16” wide 
plastic laminate shelving and a chrome hanger 
pole placed 66” above the finished floor are to be 
installed in Dressing Room 1. 

Master Bath 2 and Dressing Room 2 also have 
9’-0” ceilings throughout. Master Bath 2 is en- 
tered from the Master Bedroom through a 3’-0” 
x 7’-0” pocket door (S21). Four doors in the bath- 
room provide access to the common shower, toilet 
area (S14), Dressing Room 2 (S22), and closet 
(S13). The mirror, towel bars, paper holder, and 
medicine cabinet are installed in similar loca- 
tions to those in Master Bath 1. Dressing Room 
2 has shelves on three walls. The closet, which 
is 17-744” deep, contains five 16" wide plastic 
laminate adjustable shelves for storage of towels 
and bathroom supplies. Additional information 
about the vanity and cabinetry in Master Bath 
2 is shown on Detail 9, Sheet A5.4. 


The three basic plumbing systems installed 
in a building are the potable water 


supply system, the sanitary drainage and 
vent piping system, and the stormwater 
drainage system. 


Bedroom 2 (designated 07) and the adjoining 
room have 9’-0” high ceilings. The ceiling of the 
area connecting Bedroom 2 and the adjoining 
room is 8'-0" high. The north wall of Bedroom 2 
is the common wall with the next condominium 
unit, and is a Type 6 wall that is 10%” thick and 
has a 1-hour fire rating. Two closets are shown 
along the west wall of Bedroom 2. One closet, 
measuring 2’-2” x 6’-2”, is enclosed with a pair of 
sliding bypass doors (S25) and the other closet, 
measuring 2’-2” x 2’-4”, is enclosed with a swing- 
ing door (S12). Architectural Notes 9 and 10 
specify the shelving arrangements in the closets. 
A pocket door (S19) on the south wall provides 
access into the Bath. 

The Bath between Bedroom 2 and the Den/ 
Study is divided into two areas. The west area, 
which contains the water closet and bathtub, has 
a 9’-0” ceiling. A wainscot of 12” x 12” ceramic 
tile is laid 96” high around the bathtub. A paper 
holder and towel bar are also to be installed in 
the west area. The east area of the Bath contains 
a vanity with a sink. The two areas are sepa- 
rated by а 2’-8” x 7'-0" pocket door (S18). The 
soffit above the vanity is 8’-0” high. Amirror and 
medicine cabinet are also installed in the vanity 
area. A reference to Detail 9, Sheet A5.4 is also 
shown in the Bath. 

The Laundry/Utility Room is accessed from 
the hallway through a 3’-0” x 7’-0” swinging door 
(S10). The Laundry is divided into two areas 
that are separated with a wall and 3’-0” x 7’-0” 
pocket door (S20). The Utility Room measures 
87-5698” wide by 5'-0" long, and has an 8’-0” high 
ceiling. The Utility Room contains a water heater 
(WH) and an auxiliary furnace. The Laundry 
measures 8'-5%8” wide by 9’-634” long, and has a 
9'-0" high ceiling. A laundry tray is shown along 
the east wall of the Laundry. Space is provided 
for a clothes washer and dryer, which are not 
included in the contract (NIC). 


ROOF PLAN AND DETAILS, SHEET A1.12 


Sheet A1.12 contains a Roof Plan for the entire con- 
dominium building and a variety of roof details. The 
Roof Plan is drawn at a scale of 8” = 1'-0" and shows 
six dormers on the west side of the building, six 
penthouse terraces on the south, west, and north 
sides, and a mechanical area in the center of the 
roof. See Figure 6-8. The terraces are numbered 
1, 2, and 3 for each condominium unit. 


Roof Plan, Sheet A1.12 


The majority of the roof is finished with asphalt 
shingles. Mineral rolled roofing is to be installed 
in the mechanical area, while standing-seam 
copper roofing is to be installed as accents on the 
north, west, and south sides of the building. Fire- 
place flues are terminated with copper chimney 
caps. Two additional fireplace flues are shown on 
the Roof Plan. A single-flue chimney serving the 
Master Bedroom in the Penthouse is shown along 
the Terrace 1 opening at the north end of the roof. 
A double-flue chimney is shown along the Terrace 
3 opening at the south end of the roof. 

Other caps, flashing, and crickets are shown 
at several roof locations. Copper chimney caps 
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provide aesthetic appeal. Painted metal flue caps 
prevent rain from entering the chimney and 
animals and debris from blocking the flues. Two 
galvanized metal caps are shown at the common 
flues in the central portion of the roof. Alumi- 
num flashing is installed as required on the roof 
including the tops of parapets and ridge boards 
on the dormers, valley flashing along the dormer 
and roof valleys, and along the chimneys. Crickets 
are installed along the upper sides of chimneys at 
the intersection with the roof to prevent the ac- 
cumulation of rainwater, ice, or snow behind the 
chimney that would create the potential for leaks. 
A match line is shown near the middle of the Roof 
Plan. The match line aligns with an expansion 
joint in the Garage concrete slab. 

A variety of mechanical equipment is shown 
in the mechanical area in the center of the roof. 
Rooftop units 1 and 2 (RTU-1 and RTU-2) are 


positioned directly above the elevator shafts. 


Sixteen air conditioning condensers are shown 
in the mechanical area. The two 4’-0” square 
skylights in the Foyers of the penthouses are 
represented on the print as a square with an 
X. Roof access to the mechanical equipment is 
provided by a 4’-0” x 5’-0” roof hatch door. 


«2 PLAN NORTH 


Figure 6-8. The Roof Plan shows dormers, terraces, and the mechanical area in the center of the roof. 
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Approximately 40% of the heat loss from 


a building can occur through the roof. For 
flat roofs, rigid foam insulation is usually 
applied to the upper surface of the rafters. 


The flat roof on which the mechanical equip- 
ment is mounted is sloped 6" to provide proper 
drainage of the roof area. Slope is indicated us- 
ing solid lines with arrows along their length. 
Five-inch gutters are indicated along the south 
and southeast edges of the flat roof. Two scup- 
pers—one at the northeast corner of the me- 
chanical area and the other along the east side 
ofthe mechanical area—provide drainage for the 
majority of the mechanical area. A notation near 
the west parapet indicates that the roof slopes 
down 6" from the roof ridge in this area. The 
mechanical area of the roof is finished mineral 
surface roll roofing, with a double layer placed 
beneath the air conditioning and rooftop units. 

Six-inch aluminum gutters are to be installed 
around the perimeter of the roof. Five-inch gut- 
ters are to be installed along the edge of the 
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sloping roof above the terraces to prevent water 
from draining onto the terraces. 

Details 1 through 6 are included on Sheet 
A1.12. Four of the six details are referenced on 
the Roof Plan. Several sections are also refer- 
enced on the Roof Plan and are included on other 
sheets in the set of prints. 


Detail 1, Sheet A1.12 


Detail 1 shows the method for mounting the air 
conditioning condenser units in the center ofthe 
mechanical area on the rooftop. See Figure 6-9. 
Mounting pylons for the units are constructed of 
2 x 12s spaced 24" OC with three 2 x 12 posts on 
each end. Type X gypsum board is installed on 
the mounting pylon wall to provide fireproofing 
and prevent air infiltration into the supporting 
structure. Detail 1 provides additional infor- 
mation concerning the sloping sleeper and roof 
trusses on either side of the mounting pylon. 
Sleepers are 2x material fastened to each side 
of horizontal roof trusses to form the mechanical 
area ofthe roof. The sleepers are installed to pro- 
vide the 6" roof slope specified on the prints. 
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Figure 6-9. Air conditioning condensers are mounted on pylons in the mechanical area on the rooftop. 


Two 6" x 5%” steel channels are attached to 
the mounting pylon a minimum of 4" above the 
roof surface with two 1" bolts. Rubber isolation 
strips are installed between the steel channels 
and 24" square concrete pad to minimize transfer 
of air conditioner vibration and noise to the liv- 
ing areas. Eight air conditioning condensers are 
placed on top of the concrete pads. The concrete 
pad and isolation strips are supported by !4" х 
V4" x 24" angle brackets on each side. Refrigerant 
lines pass down through the mounting pylons. 
The pylons are finished with %” plywood, roll 
roofing, and a 25 ga galvanized metal cap. A 
disconnect switch is installed on each side of the 
support for each air conditioning condensing unit 
as required by the National Electrical Code®. 


Detail 2, Sheet A1.12 


Detail 2 shows the proper construction of a typical 
flue shaft as it penetrates the roof. Detail 2 is refer- 
enced on the Roof Plan just north ofthe match line. 
Sixty-minute fire-rated walls are used to line the 
flue shaft for the auxiliary furnace. One-inch Type X 
gypsum board is used as a fire separator between 
the furnace flue and air intake. Two 12" x 18" 
grilles are installed in each flue shaft penetration 
to provide fresh air to the building. The flue cap 
is painted to match the chimneys. 

The top surfaces of the flue shafts are finished 
with 25 ga metal, which is soldered to prevent 
leakage. Flashing is installed at the top of the 
parapet where the roof ridge intersects the short 
vertical wall and on the horizontal portion of the 
gas furnace flue enclosure. 

A cant strip is installed where the roof sheathing 
meets the vertical wall. А cant strip is a triangular 
member, commonly wood, installed under the 
finish roofing material at the intersection of a 
parapet and roof. Cant strips minimize the angle 
over which roofing material is applied to prevent 
cracking or breakage of roll roofing material and 
also channel water away from a sharp corner 
and leak area. Roll roofing extends across the 
cant strip and up the face of the flue shaft wall 
to a point where it can be enclosed at the top by 
galvanized flashing material. 
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Detail 3, Sheet A1.12 


Two roof scuppers are shown on the Roof Plan. The 
scuppers direct storm water that collects on the 
flat center portion of the roof toward two down- 
spouts to convey the water away from the building. 
The scupper shown along the match line is 3'-0" 
wide, and will direct the majority of the storm 
water from the flat roof. The scupper is framed 
with 2 х 8s spaced 24" OC and covered with 214" 
of ISO95 insulation, 34" fiberboard, and roll roof- 
ing. The front of the scupper is 7" high, creating 
minimal visual interruption in the appearance of 
the roof. The upper interior portion of the scupper 
is finished with 1⁄2” MDO plywood. A 4" aluminum 
drip flashing is installed along the upper edge of 
the scupper under the shingles to prevent storm 
water from flowing up under the shingles. 


Detail 4, Sheet A1.12 


Detail 4, which depicts the roof ridge vent, is 
drawn to a scale of 3" = 1'-0" to provide additional 
clarity for the construction details. This construc- 
tion technique is utilized at all points where the 
roof ridge intersects the parapet surrounding the 
mechanical area of the roof. The detail indicates 
the installation of framing and finish members 
to provide the proper amount of air circulation in 
the attic of the building. Proper ventilation of this 
area helps reduce energy consumption. Plywood 
is attached to the exterior face of the framing 
members and roll roofing is extended from the 
flat roof to the top of the plywood. The top of the 
plywood panel is secured in position with a roof 
clamp bar. A 177" opening is provided for airflow 
and is covered with continuous insect screen. A 24" 
wood spacer is installed at the peak of the ridge 
and a prefinished 717" х 10" aluminum ridge cap 
is fastened in place using gasketed screws spaced 
12" OC. The base of the ridge cap is tied into the 
continuous hook strip fastened to the roof sheath- 
ing. The 10" drop of the ridge cap prevents storm 
water from entering the vent opening. 


Detail 5, Sheet A1.12 


Detail 5, drawn to the scale of 112” = 1'-0", shows 
the proper means of mounting the air condition- 
ing condensers next to the elevators (RTU-1 and 
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RTU-2). An extra layer of roll roofing is applied 
to the roof surface below cedar 4 x 4s. The 4 x 
4s are set in mastic and 22” x 2%” x %” angles 
are fastened to the 4 x 4s as mounting rails. 
Neoprene rubber strips are placed on the angles 
and the condenser is set into position. 


Detail 6, Sheet A1.12 


Detail 6, drawn at a scale of 112” = 1'-0", shows 
the roof hip venting detail referenced at the 
northwest corner of the Roof Plan. A 1" x 12" 
vent slot is cut into the top of each 2 x 10 rafter, 
8" from the hip rafter. The slots allow air to flow 
through the enclosed portion of the roof up to the 
roof ridge vents. The roof is sheathed with 924" 
plywood and insulated with R-19 FSK insulation. 
Foil, scrim, and kraft (FSK) insulation is a type 
of batt insulation that receives three facings to 
incorporate fireproofing characteristics, a rein- 
forcing fabric, and a kraft paper face. 


Condensation can occur beneath the roof 


if water vapor is unable to escape through 
the roofing material. 


FRONT LEFT 
ELEVATION 


EXTERIOR ELEVATIONS, SHEET A2. 1 


Sheet A2.1 contains three elevations showing the 
west and south sides of the condominium. The 
west side of the building is shown in two parts: 
Front Left Elevation and Front Right Eleva- 
tion. See Figure 6-10. A match line indicates 
the adjoining edges of the elevations. The south 
side of the building is shown in the Right Side 
Elevation. All three elevations are drawn to the 
scale of 34e" = 1'-0". 


Front Left Elevation, Sheet A2.1 


The Front Left Elevation shows the north half 
of the west side of the condominium. Finished 
floor heights of 11'-8" appear along the left side 
of the drawing. For ease of design and construc- 
tion, the floor plans for the first, second, and 
third floors are similar. Windows on each level 
align vertically since the floor plans are similar. 
Double-hung, casement, and fixed windows are 
shown on the elevations. The hinged sides of 
casement windows are indicated by the apex of 
the hidden lines. 


FRONT RIGHT 
ELEVATION 


RIGHT SIDE 
ELEVATION 


Figure 6-10. Sheet A2.1 includes the Front Left, Front Right, and Right Side Elevations. 


The shingled апа copper-covered roof areas 
indicated on the Roof Plan are shown on the 
Front Left Elevation. Several details and sec- 
tions are referenced on the Front Left Elevation 
and are included on other sheets of the set of 
prints. Section 1, Sheet 3.2 is included with the 
set of prints provided with this book. 

The exterior finish material for the second and 
third floors is painted brick, while stone veneer 
is used as the finish material for the first floor. 
Stone keystones and window sills are installed 
above and below the windows, respectively. A 
stone belt course is included as a decorative ele- 
ment between the first and second floors and to 
provide a transition between the stone veneer 
and brick veneer. Exterior chimney surfaces are 
finished with EIFS. 


Front Right Elevation, Sheet A2. 1 


The Front Right Elevation provides additional 
information about the materials used for build- 
ing. Shingle roofing is indicated and the alumi- 
num ridge cap described in Detail 4, Sheet A1.12 
is shown. EIFS is indicated as finish material 
on chimney flues, fourth floor dormer walls, and 
portions of the walls along the sides of the dor- 
mer windows. The second and third floor exterior 
wall finish is painted brick with stone trim above 
the single casement windows. Stone keystones 
and sills are to be installed above and below all 
double-hung windows, respectively. À stone belt 
is installed around the perimeter of the building 
slightly below the second floor elevation. Stone 
veneer is applied as the finish material to the 
wood-framed first floor walls. 

Decorative molded brackets are installed 
2’-0” OC around the soffit of the building. A can- 
vas awning is installed over the main entry doors 
to provide protection while entering the building 
during inclement weather. First floor terrace 
railings and balustrades are manufactured 
from Fypon®. See Figure 6-11. Fypon is a high- 
density polymer material that is cast around 
steel pipes in balusters or posts to provide the 
desired finish and design. The second and third 
floor balconies above the first floor terraces are 
not intended for occupation. Wrought iron railings 
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are installed around the windows to provide the 
desired aesthetic appearance. Various notes pro- 
vide additional references for wall and window 
sections on other detail drawings from additional 
drawing sheets. 

Downspouts are to be installed at three loca- 
tions as shown in the Front Right Elevation. 
Dimensions indicated for downspout locations 
correspond to the downspout locations shown on 
Sheet A1.3. The stone belt used as wall finish is 
to be notched to avoid offsets along the length 
of the downspout. 


3 - " ААР " жы J pm wt. к: 
Figure 6-11. Balusters and posts are made of a high- 
density polymer that is cast around steel pipes. 


Right Side Elevation, Sheet A2.1 


The Right Side Elevation shows the south side of 
the building, and features the garage entrance, 
terraces, and the penthouse roof line. Overall 
wall finish for the south side of the building is 
painted brick. Casement and fixed windows and 
doors that lead to the terraces are shown on the 
Right Side Elevation. Stone sills and soldier 
header courses of brick are specified for window 
trim. Stone veneer and a stone belt course, which 
tie into the stone veneer and stone belt course on 
the Front Right Elevation, are used as the first 
floor exterior finish material along the front of 
the building. Stone sills and stone keystones are 
indicated as window trim on the west portion of 
the elevation. EIFS is indicated as finish mate- 
rial on chimney flues, fourth floor dormer walls, 
and penthouse walls. 
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А 16' x 7' overhead garage door and entry doors 
to the Trash Room appear on the lower level. 
Rowlock courses of brick are indicated above the 
overhead door. Detail 4, Sheet A3.3 and Detail 
5, A4.5 (not included with this set of prints) are 
referenced on the overhead and entry doors, 
respectively. 

The Right Side Elevation shows the inhabit- 
able terraces for the first, second, and third floors. 
Wrought iron terrace railings and painted wood 
columns are used to finish the terraces. 

Shingle roofing is specified as the roof finish 
material. The flue caps are painted metal. Cop- 
per flashing is installed on top of the chimneys 
around the flues. Additional copper flashing is 
installed on the offset roof sections above the 
Trash Room doors to provide the appearance of 
a standing-seam copper roof. 

A notation in the lower-left corner of the eleva- 
tion references civil drawings for information re- 
garding the retaining wall. A dry laid limestone 
retaining wall is to be built along the north side 
of the driveway to the garage. The individual 
limestone pieces in a dry laid wall are not bonded 
together using mortar or adhesives. 


SECTION THRU DECKS, SHEET A3.2 


Sheet A3.2 contains the Section Thru Decks, 
which is referenced as Section 1, Sheet A3.2 on 
Sheets A1.3, A1.11, and A2.1. Refer to the sheets 
again to visualize the location and direction of 
sight indicated by the section reference. 


Foundation 


The building foundation consists of concrete 
piers, columns, and beams, which provide the 
central structural supports, as well as 12" cast- 
in-place concrete foundation walls that provide 
structural support around the perimeter of the 
building. А ?4" minus crushed limestone base is 
provided below the 5" tinted concrete slab. Note 
the raised areas of the concrete slabs, which 
provide curbs along the storage lockers. Profiles 
of the storage locker walls are shown on the sec- 
tion. Four-inch perforated PVC drain tile is laid 
in 177" river gravel along the foundation walls. 


Filter fabric is placed over the drain tile to pre- 
vent sand or soil from entering the tile. 

A 4" perforated PVC drain tile is installed 
below the limestone base toward the middle of 
the slab. Filter fabric is installed over the drain 
tile. The drain tile conveys storm water to the 
storm sewer system. 

The terraces on the east side ofthe building are 
supported by 18" concrete piers. The first floor 
terrace, which is at finished grade level, is sup- 
ported by compacted fill and a minimum of 3' of 
1” crushed limestone backfill. A waterproofing 
material is sprayed on the foundation walls and 
4" perforated PVC tile is installed in the backfill 
to prevent storm water from entering the build- 
ing. А downspout drain is also placed in the lime- 
stone backfill to convey storm water from garage 
floor drains to the storm sewer. A 45? layback is 
indicated for foundation excavation to provide 
safe working conditions while setting concrete 
wall forms with existing soil conditions. 


Floors 1 through 3 


The first floor consists of a cast-in-place concrete 
floor, which is strengthened with cast-in-place 
concrete beams over the concrete columns. 
Voids are cast in the beams to provide room for 
installation of electrical wiring. Wood trusses 
spaced 24" OC support the upper floors of the 
building. Additional truss information concern- 
ing loading capacities, web depth, and spans 
is shown in details, schedules, and structural 
drawings (not included in this set of prints). 
The second, third, and fourth floors are 1-hour 
fire-rated construction, and have a 34” CDX 
plywood subfloor covered by 1%” of Elastizell 
(lightweight concrete). 

References for Details 1 through 5, Sheet 
A4.3 (not included with this set of prints) are 
shown along the left side of the drawing. Detail 
1 describes construction at the intersection of the 
roof and fourth floor walls. Detail 2 shows con- 
struction at the fourth floor roof offset. Detail 3 
illustrates construction at the third floor exterior 
wall. Detail 4 provides a detail of the attachment 
of the wrought iron railing and the second floor 
offset. Detail 5 provides information on the first 


floor balustrade. Rough opening heights along 
the west wall range from 5’-0%” at the fourth 
floor to 8'-1094" at the first floor. The 5’-0%” rough 
opening height accommodates the casement and 
fixed window combination units in the fourth 
floor penthouses. The rough openings for the first 
floor are higher to accommodate the circletop 
windows. A Majestic Model No. BR42 fireplace 
is to be installed in the Master Bedroom of each 
condominium unit on the first, second, and third 
floors. Each fireplace includes a custom-size 
mantel and marble trim and plinth block. 

In-line framing is utilized from the Garage 
through the third floor; load-bearing walls for 
the first, second, and third floors are directly 
aligned with the concrete beams, columns, and 
piers in the Garage. See Figure 6-12. Walls on 
the fourth floor are offset to accommodate the 
roof line and to maximize the floor space available 
in the penthouse. A six-panel door is shown on 
each side of framed openings on the first, second, 
and third floors. Openings leading from room 
to room are framed with wooden columns and 
lowered soffits. 

A framed opening appears on the fourth floor 
elevation. Ceiling heights are indicated and details 
concerning the crown molding (CM3 and CM4) are 
provided. Ceilings are framed of 2 x 6 ceiling joists 
24” OC supported by 2 x 4 hangers from the roof 
trusses. The 2 x 4 hangers are spaced a maximum 
of 6’ OC. R-19 FSK insulation is installed in 
addition to FSK paper applied continuously 
across the face of the exposed trusses. 

Kitchen details are shown to the right of 
the east load-bearing wall. Base cabinets 
measure 34/4" high and are finished with 112” 
granite countertops. Wall cabinets are 3'-6" 
high, with the tops of the cabinets 8'-0" above 
the finished floor. A six-panel door is installed 
between the Kitchen and stairway landing and 
elevator entrance. The cabinet layout includes 
wall cabinets with doors, base cabinets with 
drawers and doors, and a built-in microwave 
oven. Granite backsplashes measuring 1%” 
thick by 4” wide extend across the back of the 
countertop. The refrigerator is not provided in 
the contract. 
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Figure 6-12. The load-bearing members of a building 
are aligned in in-line framing. 


A pilaster finished with gypsum board is built 
out from the face of the Kitchen soffit above the 
microwave oven to provide room for the hood 
vent. This installation is typical throughout 
the building. A notation also indicates that 
CM2 crown molding is to be installed in the 
Kitchen. 

The outer corners of the terraces are supported 
with Permacast? columns. Permacast columns are 
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manufactured from a fiber-reinforced polymer com- 
posite, making the columns durable, weatherproof, 
and insect-resistant. Plain 12" diameter Permacast 
columns are used for first floor columns and 10" di- 
ameter columns are used for second floor columns. 
Details 6 through 9, Sheets A4.3 and A4.5 provide 
construction information about the roof and wall 
intersection, and the floor and deck construction 
on the first, second, and third floors. 


Roof 


The Section Thru Decks, Sheet A3.2 provides roof 
construction details including the proper loca- 
tion of vent slots, insulation, and roof truss and 
ceiling framing. As shown on Section 6, Sheet 
А1.12, roof rafters are notched to maintain air 
passage for proper ventilation of the attic. R-19 
FSK insulation is installed between the roof 
rafters, and the bottom of the roof structure 15 
covered with continuous FSK paper. The roof 
is sheathed with 34" CDX plywood and finished 
with shingles over 30 1р asphalt-impregnated 
roofing felt. The Roof Ridge Vent Detail, Sheet 
A1.12 provides additional information about the 
prefinished aluminum ridge cap installed at the 
upper ends of the roof rafters. 


Metal ties are used to secure a brick-veneer wall to a 
backing wall. 


Underslung roof trusses are installed to sup- 
port the flat area of the roof that houses the 
mechanical equipment. An underslung truss 
is a roof or floor truss that is supported by the 
top chord. Sleepers are attached to the tops of 
the trusses to provide the proper roof slope for 
storm water drainage. The upper surface of the 
west side of the flat roof is to be 6" above the 
east side of the roof so storm water flows toward 
scuppers along the east side of the roof. A layer of 
2%” ISO 95 rigid foam insulation is placed over 
the sleepers followed by 3⁄4” wood fiber insula- 
tion. Mineral-surfaced asphalt rolled roofing is 
applied to the wood fiber insulation on the roof 
and up the side walls. 


DETAIL SECTIONS AND ELEVATIONS, 
SHEET A4.1 


Sheet A4.1 includes three vertical sections 
through the front wall, a horizontal section 
through the main entry, and a detail elevation of 
the main entry. Detail and section references are 
shown on the Front Left Elevation, Sheet A2.1. 
Note that features on Sections 1, 2, and 3 align 
horizontally with features on the elevation. Fea- 
tures on Section 5 align vertically with features 
on the elevation. Alignment of the sections and 
elevations assists in reading and interpreting 
the drawings. 


Section 1, Sheet A4.1 


Section 1 is a section of the front cornice of the 
building. The standing-seam copper roof at the 
cornice projects out from the shingled portion 
of the roof. A 6" aluminum gutter is supported 
by a ?4" x 11%” (1 x 12) wood gutter board, also 
known as a finish fascia board. Fiber-reinforced 
polymer trim members comprise the remainder 
of the cornice trim. Polymer trim members are 
available in a variety of sizes and designs, and 
are attached to a building with mastic and me- 
chanical fasteners, such as screws or nails, as 
specified by the manufacturer. See Figure 6-13. 
The stone belt, brick, and concrete masonry units 
above the window opening are supported by a 
4" x 5" x *^e" steel angle lintel. The rough open- 


ing height for Туре F windows is 4-716”. A 
stone arch, which projects V4" from the face of 
the wall, is installed along the upper portion of 
the window. 


Section 2, Sheet A4.1 


Section 2 shows construction details of the win- 
dow sill and wall finish at the third floor. A 3" 
stone sill is installed as exterior window trim 
at the bottoms of the windows. The stone sill is 
sloped 26" away from the window to allow proper 
water drainage. The 4" concrete masonry unit 
backing and painted brick veneer are supported 
by two galvanized 4" x 5" x 54e" steel angles. 
The overall wall thickness including the brick 
veneer, CMU backing, studs, and interior finish 
material is 1'-4". 

Atwo-piece decorative stone jack arch projects 
14” from the face of the wall. The stone keystone, 
which fits between the stone jack arches, projects 
1" from the face of the wall. 


Natural stone is used as a veneer or facing 


on a building. The physical, structural, and 
aesthetic qualities must be considered when 
selecting stone. 
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Type E windows are custom fixed-sash win- 
dows. А 3’-4” wide by 9'-934e" high masonry open- 
ing is required for Type E windows. Wood casing 
around the second floor windows is 5%” wide. 


Section 3, Sheet A4.1 


Section 3 is a detail section through the main 
entry of the building. The section is referenced 
on the Front Left Elevation, Sheet A2.1. The 
header above the entry door includes a concrete 
masonry unit (CMU) lintel reinforced with two 
#5 rebar and filled with concrete. Two courses of 
12" CMUs are laid on top of the lintel. A stone 
belt is laid on top of the CMU courses and the 
face of the wall above is finished with painted 
brick. The face of the CMU lintel and 12" CMU 
wall is finished with the stone keystone, which 
is projected 3⁄4”, and stone trim. 

The wall shown in Section 3, Sheet A4.1 is 
framed with 2 x 6s and insulated with batt insu- 
lation as shown in Section 5, Sheet A4.1. Window 
and door headers are parallel strand lumber (PSL) 
or laminated veneer lumber (LVL), which provide 
greater dimensional stability than dimension 
lumber. More information regarding the headers 
is included on the structural drawings. 


3/4” FYPON TRIM 


STYLE-MARK 460 


3/4” FYPON TRIM FYPON 120500 


Figure 6-13. Fiber-reinforced polymer trim members are used for cornice trim. 
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The main entry canopy is attached to the stone 
trim per the manufacturer specifications. The 
canopy is constructed of a framework of 1" welded 
steel tubing that divides the 180? canopy into 
nine segments. The framework is covered with 
Sunbrella? fabric. A 214" x 3'-4" x 6'-8" Honduras 
mahogany entry door is installed in a wood door 
frame. The door is a 15-light beveled tempered 
glass door with brass muntins, a 12" high polished 
brass kickplate, and a mortised sweep at the bot- 
tom. The door is composed of a bottom rail that is 
17-4” high, a 4’-8” section comprised of five rows of 
beveled tempered glass lights with brass muntins, 
and an 8" high top rail. Door stiles are 542” wide. 
A circletop piece of art glass with brass beading 
is installed above the entry door. The door and 
circletop art glass are enclosed with mahogany 
casing. Detail 5, Sheet A4.1 provides additional 
information about the main entry construction. 

The base of the main entry is placed directly 
over the area of the west foundation wall, which 
is widened to 1'-8" to support the entry. The 
concrete slab for the first floor rests on 8" of the 
foundation wall. A 6" thick by 1'-4" wide stone 
sill with 2” slope is grouted in place as a base 


zii 


16* HEAD 
JOINT TYPICAL 


— 3/4* PROJECTED \ 
.3/4* PROJEC \ 
STONE KEY 

| eh 


zem Y 
| 


CUSTOM ART GLASS 
*PEACOCK’ WINDOW! W/ 
BRASS BEADING 


Printreading for Residential and Light Commercial Construction 


for the entry. An 8” wide ADA-compliant bronze 
saddle is used as a threshold between the stone 
sill and the concrete first floor slab. Concrete 
hangers support and tie the concrete walk to the 
foundation and support the stone sill to prevent 
settling. The concrete hangers are tied to the 
foundation wall using rebar and project from the 
face of the wall. Additional information concern- 
ing the specific design of the concrete hangers is 
shown on the structural plans. 


Detail 4, Sheet A4.1 


Detail 4 is an elevation of the front entry from 
the finished grade to the lower edge of the roof. 
The detail provides a significant amount of in- 
formation regarding the materials to be used for 
the main entry. See Figure 6-14. Three deco- 
rative fixed windows are to be installed on the 
third floor. The Type F windows are 1’-1” wide, 
with the middle window centered directly over 
the main entry door. The two outer windows are 
installed 115%” from the middle window. The win- 
dows are trimmed with stone arches that project 
V2" and stone sills. See Figure 6-15. 
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Figure 6-14. The main entries feature a mahogany door with tempered beveled glass, a custom circletop art glass win- 
dow with brass beading, and stone trim with a stone keystone projected 34" from the surface. 


Figure 6-15. Three decorative fixed windows, complete 
with stone arches and sills, are centered directly over the 
main entry doors. 


One Type E custom fixed-sash window is to be 
installed on the second floor. The Type E window 
is installed in a 3’-4” x 9’-9%6” masonry opening. 
А 5%” molded casing is to be installed around the 
window. The top of the window is to be finished 
with two stone jack arches that project 4%” and a 
stone keystone that projects 1” from the wall face. 
Section 2, Sheet A4.1 provides additional informa- 
tion about the fixed-sash window opening. 

А 6” wide stone belt is installed along the front 
and sides of the building to provide a transition 
from the painted brick veneer to the stone ve- 
neer. The stone veneer and stone keystone at the 
top of the main entry door extend to the bottom 
edge of the stone belt. 

The bubble canopy, which is attached to the 
stone trim, is omitted from Detail 4 to fully show 
the entry door detail. The exterior face of the 
first floor is finished with 1’-3” wide stone veneer 
with a 114” x 1" reveal. Layout of the stone and 
stone trim around the main entry door is based 
on a point at the center of the top casing of the 
door and 6'-10" above the first floor sill. Edges 
of stone veneer courses are angled toward the 
top of the circular stone trim, forming an arch 
with a radius of 4'-1017" to the outer edge. Full 
courses of stone veneer continue to the edges of 
the stone trim arch. А tapered stone keystone 
measuring 8?4e" at the base and 1’-2%” at the 
top is centered above the door and window and 
projects 34" from the wall face. A ?4e" head joint 
is placed on both sides of the keystone. 
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А 214" x 3’-4” x 6'-8" swinging door with tem- 
pered beveled glass and brass muntins is installed 
in the entry. Acustom art glass window with brass 
beading is installed above the main entry door. 
Additional information about the main entry arch 
is shown in Section 9, Sheet A4.2. 

Light fixtures are to be installed on both sides 
of the main entry door. The lights are located 
4’-754” from the door opening centerline and 
5'-1134" above the first floor sill. 


Section 5, Sheet A4.1 


Section 5 provides additional information about 
the stone trim at the main entry. The setbacks and 
offsets of the stone trim members along the sides 
and top ofthe door are noted. Setbacks range from 
3516” to 41346"; offsets range from 2%” to 4”. A 5%” 
wide mahogany wood trim member extends along 
each side ofthe entry door (H03) and above the art 
glass window. Section 5 shows the CMU and stone 
veneer exterior wall, air space, wood-framed wall 
with exterior sheathing, insulation, and interior 
gypsum board. The overall thickness of the front 
wall at the main entry door is 17-10%”, 


WALL AND WINDOW DETAILS, SHEET A4.2 


Sheet 4.2 contains a variety of sections, details, 
and elevations that are referenced on other 
sheets in the set of prints including the exterior 
elevations, Sheet A2.1, and Detail 4, Sheet A4.1. 
Details 1, 2, 3, and 4 are aligned vertically to 
allow the prints to be more easily visualized in 
relation to each other, and are referenced from 
Details 5 and 10, Sheet A4.2. 


Detail 1, Sheet A4.2 


Detail 1 is a horizontal section looking down 
through the stone veneer corner and the win- 
dow jamb. The wood-framed wall is constructed 
of 2 x 6 framing members, which are covered 
on the exterior side with plywood sheathing. 
Tyvek? housewrap is used to cover the plywood 
sheathing to minimize air infiltration through 
the walls and increase energy efficiency. A 4" 
concrete block and stone veneer wall is laid up 
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and reinforced with 1" x М” galvanized anchors 
spaced 16" OC both ways. The anchors are an- 
chored to the plywood sheathing, extend through 
the 4" concrete block, and are embedded in the 
mortar joints of the stone veneer wall. An air 
space is provided between the housewrap and 
concrete block to provide additional insulation 
and to prevent thermal transfer. 

The 2" stone veneer has shiplap joints along 
the upper and lower edges to secure together the 
edges of the veneer. The corner pieces of stone 
veneer receive a quirk mitre at the outside cor- 
ners. A quirk mitre is a type of joint used at the 
outside corners of adjoining members in which 
the acute miter corners are trimmed flat at the 
ends to provide relief for the joint and prevent 
the ends from splitting. 

Window trim member details are also given. A 
1x8 and 2 x 4 are fastened to the wall sheathing 
and concrete block wall, respectively, to be used 
as a base for the wood trim members. Two high- 
density polymer trim members (Fypon 126200 
and Style-Mark 226) are fastened in the position 
shown on the detail. Joints along the trim mem- 
bers are to be caulked to waterproof them. 


Fypon does not absorb moisture, warp, or 


crack. However, it will expand and contract 
with temperature changes. 


Detail 2, Sheet A4.2 


Detail 2 is a vertical section through the stone 
belt course that provides specific dimensions 
for the stone members that form the belt course 
around the building. The stone belt course pro- 
vides transition between the stone veneer and 
brick veneer exterior finishes. Four-inch concrete 
block are laid up from the foundation wall, and 
stone veneer is installed along the lower por- 
tion of the wall. A detailed cut stone belt with a 
sloping upper surface is installed at the top of 
the 4” concrete block wall, with the lower edge 
of the stone sill overlapping the upper edge of 
the stone veneer. An undercut and a drip on the 
underside of the sill prevent water from flowing 
back against the wall surface. Painted brick 
veneer is installed above the stone belt. 


A notation along the interior side of the 
wall indicates that the gypsum board ceiling is 
suspended from 25 ga x Y?" resilient furring 
channels. Resilient furring channels reduce 
sound transmission between adjoining floors. 
See Figure 6-16. 
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Figure 6-16. Resilient furring channels are fastened to 
the bottoms of floor joists to reduce sound transmission 
between adjoining floors. 


Detail 3, Sheet A4.2 


Detail 3 provides a view through the stone ve- 
neer and 4" concrete block wall. Details 2 and 3 
show the continuation of the stonework and 
wall framing. Galvanized steel anchors used to 
tie together the wood-framed and stone-veneer 
walls are also shown. 

R-19 blanket insulation is installed in the 
wood-framed walls, and the walls are finished 
with %” gypsum board. Aquaseal® flashing is 
provided near the bottom of the first floor wall to 
divert moisture away from the wood-framed wall 
and toward weep holes in the stone veneer. Aqua- 
seal flashing is a self-adhesive flashing tape that 
provides a durable weatherproof bond. 


Detail 4, Sheet A4.2 


A 41" thick by 1/-3%” wide stone base is grouted 
solid into place at the bottom of the stone veneer 
wall. A 4" shoulder must be formed in the foun- 
dation wall to accept the stone base. The base 
stone supports the 4" concrete block and 2%” 
stone veneer. 


Detail 5, Sheet A4.2 


The detail elevation shown on Detail 5 includes 
a partial view ofthe third floor window, and com- 
plete views of the first and second floor windows. 
Second and third floor windows are identical 
windows, with manufacturer number 2836-1. 
The first floor window is manufacturer number 
3632-1. The first floor double-hung window and 
circletop window are identified on the window 
schedule as U and Z, respectively. 

Wood and stone trim surround the double-hung 
and circletop windows. А 5%” mahogany casing 
is installed along the sides of the window and 
continues up and around the circletop window. 
A 2" thick stone haunch is installed at the top of 
the sixth course of stone veneer and a 6/6” wide 
stone arch is installed around the wood casing. A 
haunch is a trim member installed at the termina- 
tion of an arch. Edges of stone veneer courses are 
angled toward the top of the stone arch, expand- 
ing the arch with a radius of 3'-34" to the outer 
edge. A stone keystone, which is 6" wide at the 
bottom and 10" wide at the top and projects 1", 
is centered above the wood casing arch. Detail 1, 
Sheet A4.2, described earlier, provides additional 
information about the windows and trim. 


Detail 6, Sheet A4.2 


Detail 6 is referenced on Detail 5, Sheet A4.2. 
Detail 6 is a detail section through the first floor 
window arch molding, and includes dimensions 
for the stone arch molding. The molding is 1%” 
thick along the window opening and increases in 
thickness to 214" at the outer edges. Additional 
dimensions are provided for the stone fabrica- 
tion. Polymer and wood trim members are used 
to finish the window. Note where caulking must 
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be applied to ensure that storm water does not 
enter the building. 


Detail 8, Sheet A4.2 


Detail 8 is a section taken through the center 
ofthe window shown in Detail 5, and is aligned 
horizontally with Detail 5 to assist in read- 
ing the section. The window header, which 
is parallel strand lumber (PSL) or laminated 
veneer lumber (LVL), is installed 8'-8%” above 
the finished floor. The top of the double-hung 
window is 6'-1154e" above the finished floor and 
the top of the circletop window is 17-8146” above 
the double-hung window, providing a 12” gap for 
fitting and shimming. 

The 2" thick stone base is grouted solid into a 
recess formed in the foundation wall and a setback 
in the concrete floor. А 4" concrete block is set in 
position on top ofthe stone base and a shiplapped 
piece of stone veneer is applied to the face of the 
block. А 224" thick by 8%” wide window sill is sup- 
ported by the block and stone structure. Aquaseal 
flashing is installed along the upper edge of the 
stone base. Additional information concerning 
the stone veneer, wall framing, and insulation is 
provided on the structural drawings. 


Detail 9, Sheet A4.2 


Detail 9 is a detail section through the main 
entry arch, and includes detailed information 
for proper fabrication of the stone trim members 
above the main entry door. Detail 9 is referenced 
on Detail 4, Sheet A4.1. When the trim members 
are properly fabricated, Detail 9 is then used for 
proper installation by providing specific offsets 
and setbacks. Specific dimensions for the stone 
sill/belt are shown on Detail 1, Sheet A00 (not 
included in this set of prints). 

A wood-framed structural wall with a header, 
studs, plates, and insulation is shown along the 
right side of Detail 9. Information regarding con- 
struction of the wood-framed wall is included on 
the structural drawings. A concrete block lintel 
with two rebar and filled with concrete is installed 
above the stone arch as a header for the two 12" 
concrete blocks above. The concrete block struc- 
ture provides a base for the stone sill/belt and 
stone veneer. 
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Detail 10, Sheet A4.2 


Detail 10 is a section through the first floor exte- 
rior stone veneer wall. Each stone veneer course 
is 17-4” high with shiplapped top and bottom edges 
to minimize air and water infiltration. The 1'-4" 
dimensions also are referenced when installing 
wall ties. Details 2, 3, and 4, Sheet A4.2 are refer- 
enced on Detail 10. Detail 10 can serve as a typical 
wall section for the first floor showing the interior 
room finish, wall framing, fireblocking, insulation, 
exterior sheathing, CMU, and stone veneer. The 
wood-framed wall is composed of 2 x 6 studs with 
a single bottom plate that is grouted into place, a 
double top plate, and fireblocks at the bottom of 
the floor trusses and at the midpoint of the wall. A 
fireblock is a wood member nailed between studs, 
joists, or trusses to eliminate air movement in en- 
closed areas and reduce the spread of fire within 
wall cavities. The crown molding is referred to in 
the interior finish schedule. 

The aluminum downspouts are fastened tight 
against the stone veneer. The downspouts termi- 
nate at a 3” x 4” PVC downspout shoe, which 
provides a transition from a rectangular down- 
spout to the 4” diameter PVC drainage pipe. 
The 4” diameter PVC pipe is anchored to the 
foundation wall with expansion anchors set into 
the face of the wall. 


STAIRWAY DETAILS, SHEET A5.1 


Sheet A5.1 includes a variety of details regard- 
ing the stairways throughout the condominium. 
Plan views, elevations, and sections are used to 
describe the stairway construction. The stairway 
designs comply with building codes for multifam- 
ily dwellings in effect in the jurisdiction. 


Detail 1, Sheet A5.1 


A steeply sloped ship's ladder is constructed of 1 x 
10 yellow pine treads mortised into 2 x 10 yellow 
pine stringers. The ship's ladder is installed in the 
fourth floor attic and provides access to the roof 
hatch shown on the Roof Plan, Sheet A1.12. The 
mortise depth for each tread is 34”. Unit rise is 
10" and unit run is 6". The surface of each tread 
receives a 4" wide strip of nonskid material. The 


lower surface of the stringers is finished with V2" 
A-C grade birch plywood and %” gypsum board. 
The handrail is made of oak and supported by 
steel brackets 4' OC attached to the adjoining 
wall. All wood members have a varnish finish. 


Detail 2, Sheet A5.1 


Detail 2 is a section through the rear stairway. 
The rear stairway is constructed of four 2 x 12 
stringers (carriages) and 1" yellow pine treads. 
The stairway has an 11" unit run and a 7" unit 
rise, with a 1⁄2” nosing. А 1 x 12 finish stringer 
is installed on each side of the stair treads along 
the walls. Handrail brackets are supported by 
1x6 blocking installed between the studs in the 
wood-framed walls. A 194" diameter oak hand- 
rail, similar to that used on the ship's ladder, 
is used for the rear stairs. 


Detail 3, Sheet A5.1 


Detail 3 is a plan view of the front stairway at 
the second floor landing. Detail 3 is referenced 
on Detail 6, Sheet A5.1. The unit run for the 
stairway is 11". Hidden lines indicate the stair 
risers. An Arcway A6700 railing is specified for 
the enclosed side of the stairway. The width of 
the rough framing for the stairs is 3-8" and the 
stair return is 17-644”. An Arcway A-4315P newel 
post and A-6700 railing are specified for the open 
side of the stairway and stair return. Detail 
5, Sheet A5.1 provides additional information 
about this portion of the stairway. 


Detail 4, Sheet A5.1 


Detail 4 is a continuation of the front stairway 
shown in Detail 3 and shows the stairway at the 
first floor level. Details 3 and 4 are aligned to as- 
sist in visualizing the details. The bottom tread 
of the stairway is a red oak bullnose tread that 
extends below the bottom newel post and custom 
volute. The center of the newel post and volute, 
which is used in the layout of the balusters, is 
31⁄2” from the centerline of the stairway and 6" 
from the front edge of the tread. Volute baluster 
spacing and angles are noted on the detail. Detail 
7, Sheet A5.1 provides additional information 
about this portion of the stairway. 


Detail 5, Sheet А5.1 


Detail 5 is a section taken through the front 
stairway at the second floor and provides addi- 
tional construction information for this portion 
of the stairway. Detail 5 is referenced in Details 
3 and 6, Sheet A5.1. A2 x 12 stringer is installed 
at the open side of the stairway to support the 
balusters and handrail. A double 2 x 12 is framed 
on the open side of the 3'-8" wide landing area, 
with a cutout stringer set between the 2 x 12s. 

The newel post on the open side of the stair- 
way is anchored with 1⁄2” x 4" lag bolts spaced 
22" OC and staggered up and down. The hand- 
rail height at floor level is 3'-6". Recessed light 
fixtures are centered and installed between the 
middle stairway stringers. 

Additional stair trim members including 
handrail members, balusters, and stringer fin- 
ishes are identified with manufacturer names 
and code numbers. The stair trim members are 
prefabricated at a shop specializing in stair con- 
struction, primed for a paint finish coat, and de- 
livered to the job site as sections and individual 
pieces to allow for ease of installation. 

Gypsum board is installed along the bottoms 
ofthe 2 x 12 stair stringers. CM2 crown molding 
is installed along the intersection with the wall 
on both sides of the stairway. A chair rail is to be 
installed on both stairway walls. A 34" thick by 
3%” square plinth block is used to terminate the 
chair rail where it abuts the handrail brackets. 
Handrail brackets are placed 4'-0" OC. 


Detail 6, Sheet A5.1 


Detail 6 is a section taken through the front 
stairway at the second floor level. Details 3 
and 5, Sheet A5.1 are indicated on Detail 6 and 
should be referred to when reviewing Detail 6. 
Information similar to that indicated on Detail 5 
is also included on Detail 6. Additional features 
of Detail 6 include the metal hangers used to at- 
tach the stairway stringers to the landing, crown 
molding installed under the stairway soffit, and 
34" CDX tongue-and-groove plywood used as a 
base for the Elastizell lightweight concrete floor- 
ing. The typical height from the finished floor to 
the top edge of the chair rail is 2’-912”. Railings 
around stairway landings are 3'-6" high. 
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Detail 7, Sheet A5.1 


The primary feature of Detail 7 is the attach- 
ment of the stairway stringers to the concrete 
floor. A short piece of 2 x 4 is anchored to the 
concrete floor along the outside stringers using 
V2" expansion bolts. The stringers are then nailed 
or screwed to the 2 x 4s. See Figure 6-17. The 
starting tread and riser are red oak and receive 
a varnish finish; the remainder of the treads 
and risers are vertical grained yellow pine. The 
typical vertical distance from the nosing of each 
tread to the top of the handrail is 3’-0”. Detail 4, 
Sheet A5.1 is referenced on Detail 7. 
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Figure 6-17. The stairway stringers are attached to a 2 x 
4 anchored to the floor using 1%” expansion bolts. 
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BATHROOM AND POWDER ROOM 
ELEVATIONS, SHEET A5.4 


Sheet A5.4 includes a variety of interior el- 
evations of the bathrooms and powder rooms 
throughout the building. Many of the condo- 
minium units have different bathroom layouts 
and fixtures; therefore, multiple elevations are 
required. Architectural Notes in the lower-right 
corner provide additional finish information for 
the bathrooms and powder rooms. 


Elevation 1, Sheet A5.4 


The North Wall and South Wall elevations of 
the Master Bathroom in Unit *A" are shown in 
Elevation 1. Two 36" wide by 21" deep cabinets 
are installed along the south wall with a drawer 
unit between them. The area below the cabinets 
is open. A granite countertop and 4" backsplash 
are installed over the cabinets and drawer unit. 
A mirror, which is 14" thick by 48" high, spans 
the area behind the countertop and vanity. Bev- 
eled mirror trim in 2" and 3" widths is fastened 
to the mirror as shown on the elevation. A 21" 
wide soffit built down to a height of 8' above the 
finished floor is shown. 

A 72” long by 36" wide bathtub is installed 
along the north wall of the Master Bathroom. 
Cabinets measuring 15" wide by 21" deep are 
installed on both ends of the bathtub, and granite 
tops are installed over the cabinets. Ceramic tile 
measuring 12" x 12" are installed as a backs- 
plash around the bathtub. A 2'-8" x 7'-1" custom 
shower is installed in the adjoining area of the 
bathroom. The wall opening for the shower door 
is 8'-0" high. The overall ceiling height is 9'-4". 
Details 4 and 5, Sheet A5.5 provide additional 
information regarding shower construction. 


Detail 2, Sheet A5.4 


Detail 2 is an elevation of Bath 2 in the unit “А” 
condominium unit. A 66" long by 36" wide bath- 
tub is installed along the far wall ofthe bathroom 
and 12" x 12" ceramic tile are installed around 
the bathtub. A 45" wide by 21" deep vanity with 
a cultured marble countertop and 4" backsplash 
are installed next to the bathtub. A water closet 
is installed next to the vanity. A paper holder is 


installed 18" above the finished floor. A medicine 
cabinet is installed along the adjacent wall with 
the bottom set 48" above the finished floor. The 
crown molding is designated CM3. 


Detail 3, Sheet A5.4 


Condominium units “В” and “С” have the same 
configurations for the Master Bath and Bath 2. 
The North Wall Elevation of unit *C" is similar 
to the right side of the South Wall Elevation in 
Detail 1, Sheet A5.4. The elevation of the Master 
Bath for unit “В” is a mirror image of the eleva- 
tion for unit “C.” 

The South Wall Elevation shows a six-panel 
swinging door, a 60" x 42" bathtub, and a custom 
shower. A backsplash around the bathtub is cre- 
ated using one course of 12" x 12" ceramic tile 
that is finished with a wood cap. Details 4 and 
5, Sheet A5.5 provide additional information 
regarding shower construction. 


Detail 4, Sheet A5.4 


Detail 4 is an elevation of Bath 2 in condominium 
units “В” and “С.” A 36" wide by 21" deep vanity 
with a cultured marble countertop and back- 
splash is installed next to the water closet. A 
66" x 36" bathtub is installed against the north 
wall and is finished with 12" x 12" ceramic tile 
to a height of 96". 


Detail 5, Sheet A5.4 


Detail 5 is an elevation of a typical powder 
room, which could be installed in several of the 
individual condominium units depending on the 
particular floor plan. The floor-mounted vanity 
has short legs and feet to give the vanity more of 
a furniture appearance. Baseboard is installed 
on the wall prior to installing the vanity. A 48" 
high plate glass mirror is installed above the 
vanity. Ап 18" wide towel bar is installed on the 
adjacent wall at the toilet area 54" above the 
finished floor. The paper holder is installed 18" 
above the finished floor. A 21" wide soffit is built 
to a height of 8'-0" above the finished floor. The 
full ceiling height is 9'-4". CM3 crown molding 
is also to be installed in the Powder Room. 


Detail 6, Sheet А5.4 


Detail 6 is an elevation of the Master Bath for 
condominium unit “D,” and includes elevations 
for the north wall and the south wall. The vanity 
and countertop area of the Master Bath in unit 
“D” is similar to the vanity and countertop area 
in the Master Bath of unit “А.” The water closet 
in unit "D" is installed against an angled wall 
in the Master Bath. The South Wall Elevation 
shows a shower on the left, a 72" x 36" tub in 
the middle, and a three-panel door leading to a 
linen closet on the right. 


Details 7 and 8, Sheet A5.4 


The elevations shown in Details 7 and 8 are similar 
in layout except for the bathtub shown in the Bath 
2 Elevation and the shower shown in the Powder 
Room Elevation. A 36" x 21" vanity is installed in 
Bath 2 and the Powder Room. A cultured marble 
countertop and backsplash are installed in Bath 
2 and a granite countertop and backsplash are in- 
stalled in the Powder Room. Symbols representing 
the plumbing fixtures, such as the shower nozzle 
and hand mixing valve, are shown. 


Refer to the CD-ROM in the back of the book for Chapter 6 Quick Quiz*and 
related printreading and reference material. 
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Detail 9, Sheet A5.4 


Detail 9 includes the west wall elevations of 
Master Bath 1 and Master Bath 2 in the north 
and south penthouses. Both baths have larger 
cabinets than the other condominium units, in- 
cluding granite countertops and backsplashes. 
A 42" x 21" vanity is installed in Master Bath 
1, with an area on the left side open to the wall. 
Information about the custom shower is provided 
in Details 4 and 5, Sheet 5.5. 

A 45" x 21" vanity with granite countertop 
and backsplash is installed in Master Bath 2. 
A six-panel door is shown to the right of the 
vanity. 


Detail 10, Sheet A5.4 


The vanity in Bath 3 ofthe penthouses is the wid- 
est bathroom cabinet in the building, measuring 
60" wide. The overall ceiling height is 9’. A 21” 
wide soffit is constructed along the east wall, 
with the bottom of the soffit 8' above the finished 
floor. CM3 crown molding is to be installed along 
the ceiling. 
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Мате Date 


True-False 

T F l. Isolation joints pass completely through the thickness of a concrete slab. 

1f F 2. FSK insulation is a type of spray-on foam insulation. 

Т F 3. The individual stones in a dry laid limestone wall are bonded together 
with mortar. 

Б F 4. Polymer trim members are attached to a building using mastic and 
mechanical fasteners. _ 

T F 5. Cant strips minimize the angle over which roofing material is applied to 
prevent cracking or breakage of roll roofing material. 

T F 6. The central portion of a tray ceiling is constructed at the same pitch as 
the roof rafters. 

T F 7. The title block provides general information about the set of prints 
including the name of the architect. 

T F 8. The letter "E" in a title block on a set of prints denotes engineering 
drawings. 

m F 9. A fireblock is installed between studs, joists, or trusses to eliminate air 
movement and reduce the spread of fire within the walls. 

Т F 10. Plan North is based on the exact compass bearing of the job site. 


Multiple Choice 


1. A(n)  truss is a roof or floor truss that is supported by the top chord. 
А. top loaded 


B. upper type 
C. underslung 


D. horizontal 


2.A  isatrim member installed at the termination of an arch. 


A. corbel 
B. soldier 
C. quoin 
D. haunch 
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3. The abbreviation "NIC" means __. 


A. National Insulation Code 
B. not included in the contract 
C. notching in concrete 

D. near inside center 


4. А(п) line is an aligning mark on a print that is used when a 
drawing is too large to be contained on one sheet. 


A. dimension 
B. match 
C. section 
D. extension 


5. A cant strip is in cross section. 


А. square 

B. rectangular 
C. triangular 
D. oval 


Completion 


1. A(n) — mitre is a type of joint used at the outside corners of adjoining 
members in which the corners are trimmed flat at the ends to prevent 
the ends from splitting. 


2. А(п) __ is an enclosure in a structure that allows for the placement of 
wiring and piping for plumbing, mechanical, and electrical systems. 


3. The on doors and walls indicates the amount of time these building 
components can withstand fire without structural failure. 


4. The abbreviation “PSL” represents parallel — lumber. 
5. Isolation joints are also known as joints. 
6. An undercut and a(n). on the underside of a sill prevent water from 


flowing back against the wall surface. 


7. When installed along the bottom edges of floor joists, resilient furring 
— reduce sound transmission between adjoining floors. 


8. A(n) door is a door that swings in two directions. 
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Refer to plans for the Shaw Place Condominiums. 


SHEET AT.1 
True-False 
T F 1. Four existing 18" gum trees are shown along Topton Way. 
m F 2. The west property line is 870.00' long. 
T F 3. There are 14 dwelling units in the Shaw Place Condominiums project. 
T F 4. The gas main is installed under Topton Way. 
T F 5. A 2% minimum slope is specified for the new 6" PVC storm sewer 
lateral. 
1 F 6. An underground electrical transformer is located on the east side of 
the building. 
Т Р 7. The 6" thick exposed aggregate concrete pavement is reinforced with 
6x 6—W1.4 x W1.4 welded wire fabric. 
T F 8. Eighteen downspouts are indicated on the Site Plan. 
T E 9. The Shaw Place Condominiums prints are based on the 2000 
International Building Code. 
Т F 10. One new manhole is to be installed at the southwest corner of the 
building lot. 
Completion 


1. A(n} __” water service extends from the water main to the concrete 


underground vault. 
2. The electric service enters ће — side of the building. 


3. A 4” thick by. ' wide sidewalk is shown along Topton Way. 
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SHEET A1.3 


True-False 
T 
T 
ЇЇ 


ч чач ч ч 


Completion 


ГА 


4. The elevation of ће overhead доог sill is 


5. A(n) _— is installed in the driveway outside of the Garage to collect 
storm water and prevent it from entering the Garage. 


. The scale of the Site Plan is 1” = _ 


. The abbreviation for built-up roofing is. . 


ГА 


6 
7 
8. The front setback on ће Shaw Place Condominiums is 
9. The east property line is. ' long. 

0 


. Exposed aggregate for the sidewalks is to be Illinois... "pea" gravel. 


1. The Garage floor is finished with a white-tinted surface sealer. 
2. The elevator shaft walls are 8” thick castin-place concrete. 


3. All floor drains in the Garage and Trash Room are to be installed at the 
same elevation. 


4. The west Garage wall is 8” thick cast-in-place concrete. 
5. A 6” curb extends along the front of the storage lockers. 


6. Concrete-filled bollards are installed 1’-0” inside and 1^0" outside the 
overhead door opening. 


7. The finished floor elevation at the floor drain in the Trash Room is 90’-6”. 
8. The downspout dimensions are 4” x 5". 
9. Treads in Stairway No. 2 are 11" wide. 


10. Four building sections are indicated on Sheet A1.3. 


1. The finish floor elevation in the Equipment Room is. . 

2. A total of interior columns are shown on Sheet A1.3. 

З. The width of the rough opening for the overhead door is . 
4. The concrete beams above the interior columns are ___ wide. 


5. The exterior finish of the south foundation wall is  . 
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6. А(п) __” cleanout is provided at the base of the downspouts. 


7. Two __” PVC conduits connect the elevator pit to the sump pit in the 
Equipment Room. 


8. Storage lockers аге — ' deep. 
9. A disconnect box is located in the. Room. 


10. The scale for the Typical Downspout Detail @ Grade is. . 
SHEET А1.11 


Multiple Choice 


— 


. The washer and dryer in the Laundry Room are... 
A. installed on the north wall 
B. combined into a single unit 
C. not provided in the contract 
D. provided by the general contractor 


2. | crown molding is installed in the Bathroom between Bedroom 2 
and the Den/Study. 
A. CM] 
B. CM2 
C. CM3 
D. CM4 


З. The typical dormer section is shown on Sheet. . 
A. A3.1 
B. A3.2 
C. A3.4 
D. A4.3 


4. The doors leading to Terrace З аге ___ doors. 
А. l-hour fire-rated 
B. Type M exterior 
C. insulated steel 
D. double-acting 


5. The interior faces of the Terrace 2 walls are finished with __. 
A. gypsum board 
B. exterior insulation and finish system 
C. painted metal 
D. painted brick 


6. The total floor area of the South Penthouse is — sq ft. 


A. 11,728 
B. 6489 
C. 3846 
D. 1205 
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Completion 


7. A tray ceiling is specified for ће —. . 


A. Master Bedroom 
B. Great Room 

C. Den/Study 

D. all of the above 


8. The stairway guard rail is finished with a sloping ___ сар. 
A. wood 
B. painted metal 
C. brick 
D. EIFS 
9. А ___ door is installed between the Laundry and Utility rooms. 


А. bypass 
B. swinging 
C. bifold 

D. pocket 


10. A . fire-rated door leads to the Kitchen from the west side of the 
elevator. 


A. 60-minute 
B. 90-minute 
C. 120-minute 
D. 180-minute 


1. Island cabinets are located ___ from the front of the refrigerator. 
2. The abbreviation WH in the Utility Room indicates a(n) — . 


3. The ceramic tile creating the backsplash surrounding the bathtub in 
Master Bath 1 measure . 


4. The door leading into Stairway 2B measures — . 
5. The overall width of the fireplace in the Great Room is. . 
6. The Lobby to the west of Elevator 2 measures . 


7. The width of the Utility Room is increased from 9-4" by. to achieve 
the 11-034” dimension. 


8. The towel bars are to be installed __” above the finished floor. 


9. А(п) —” square skylight is installed in the Foyer. 


10. The ceilings in the Dressing Rooms are — high. 
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SHEET A1.12 


True-False 
T F 1. The 1” x 12" vent slots in the roof rafters are located 8" from the roof 
ridge. 
T T 2. Wolmanized lumber is utilized to support the air conditioning 
condensers. 
m F 3. Six terraces are shown on the Roof Plan. 
T F 4. A standing seam copper roof is to be installed on the east side of the 
building. 
[| F 5. All gutters specified on the Roof Plan are 6" wide. 
i F 6. Mounting pylons used to support the air conditioning condensers are 
spaced 24” OC. 
T F 7. The size of the gas furnace flue is 2” x 18”. 
T F 8. The scupper opening is 4” high. 
T F 9. The air space provided for venting at the roof ridge is 1%”. 
T F 10. Both scuppers are equal in width. 
Multiple Choice 


. Regarding the A.C. Mounting above Elevator Detail, — . 


A. 2" x 2" x 3&" steel angles are installed over the 4 x As 

B. the scale of the detail is 1?" = 10” 

C. an extra layer of roofing is to be installed below the 4 x 4 
supports 

D. the air conditioning condenser is set on a neoprene pad 


2. Regarding the Roof Plan, 
А. two roof hatches are shown 
B. four building sections are specified 
C. copper crickets are to be installed along the fireplace flues 
D. 5" gutters are to be installed along the upper edge of the roof 
openings for the terraces 


3. Regarding the Scupper Detail, — . 
А. V" MDO is used to finish the upper surfaces of the scuppers 
B. %” fiberboard is to be installed over the 272” 15095 insulation 
C. %” plywood is to be installed below the insulation 
D. 6" aluminum drip flashing is installed along the upper edge of the 
scupper 
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4. Regarding the Flue Shaft Roof Penetration Detail, 
A. 1" Type "X" gypsum board is used to separate the areas in the flue 
shaft used for the furnace flue from the air intake 
B. roll roofing extends from the roof up the side walls of the chase 
C. two 12" x 18" air intakes are to be installed in the flue shaft 
D. all of the above 


5. Regarding the Air Conditioner Mounting Detail, — . 
A. sleepers are to be installed perfectly level 
B. an electrical disconnect is to be installed adjacent to the air 
conditioning condensers so an HVAC technician can turn off power 


to the units 
C. a 6" minimum gap is to be maintained between the roof surface and 


the bottom of the 6" x 3%” channel 
D. none of the above 


SHEETS A2.1 AND A3.2 


Multiple Choice 


1. ___ railings are to be installed around the east side of the building. 
А. Painted wood 
B. Wrought iron 
C. Fypon 
D. none of the above 


2. All window sills are . 
A. painted wood 
B. painted brick 
C. stone 
D. EIES 


3. ДЫ concerning ће door leading into ће Trash Room are shown оп 
Sheet 


4. The outside faces of exterior foundation walls that extend below grade 
are to receive a coating obe 
A. chlordane 
B. asphalt tar 
C. dampproofing material 
D. exterior insulation and finish system 


„ 


S. Ceilings in the Shaw Place Condominiums are 
A. 36 
B. % 
C. 96 
D. 1 


gypsum board. 
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Completion 


1. Molded brackets installed below the gutters are spaced __ OC. 
2. R- FSK insulation is installed between the floors of the building. 
3. Typical floor construction has a(n) _ -hour fire rating. 


4. A(n) ___ provides a transition between the stone veneer and brick 
veneer exterior wall finishes. 


The ceiling joists for the penthouse level are 2 x 6s spaced __” OC. 
Roof shingles are laid over -lb asphalt-impregnated felt. 


A(n) ___” gypsum board pilaster is constructed for the hood vent duct. 


5. 
6. 
7. 
8. Kitchen countertops and backsplashes are made of... 
9. The subfloor is ___” CDX plywood. 

10. 


The stone belt is to be ___ to receive the downspout. 


SHEETS A4.1 AND A4.2 


True-False 

jj F 1. The 34" x 11%” gutter boards are to be painted. 

T F 2. The height of the rough opening for second floor windows is 4’-7 Ae". 

Т F 3. The main entry door header is reinforced with two 5” diameter steel 
rebar. 

T F 4. The canvas canopy over the main entry door is supported by black steel 
tubing. 

T F 5. The stone main entry sill is level in both directions. 

1 F 6. Gypsum board used to finish the ceiling drywall is attached directly to 
the wooden floor trusses with drywall screws and mastic. 

T F 7. Keystones above all doors and windows project from the face of the 
stone veneer an equal amount. 

T F 8. Twelve-inch concrete block are installed between the main entry header 
and stone belt. 

T "E 9. Stone veneer anchors are spaced 12" OC. 

Ї F 10. Window headers are 2 x 12s that are glued and nailed together. 
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Completion 
1. The radius of the front stone arch is. . 


n 
P 


2. The keystone above the main entry projects 


" 


3. The stone veneer thickness is 


Д. А 2” thick stone __ is installed at the top of the sixth course of stone 
veneer and a 6146” wide stone arch is installed around the wood 
casing. 


5. A(n) _— is cut at all outside corners of the stone veneer. 
SHEET A5.1 


Completion 


1. The abbreviation “RC” referring to lights indicates that. lights are to 
be installed. 


2. The width of the rough framing for stairways is _. 
3. The typical tread width for the front stairway is __”. 
Д. The material used for the first floor bullnose tread and riser is _. 


5. The 2 x 4 used to secure the outside carriage to the concrete floor is 
fastened to the floor using t?" ___ bolts. 


6. The Elastizell lightweight concrete floor is. " thick. 
7. Yellow pine treads are __” thick. 


8. Brackets supporting the 134" diameter oak handrail are to be spaced 
___’ OC maximum. 


9. Chair rail is installed with the upper edge placed ___ above the 
finished floor. 


10. Arcway A-5315P balusters are spaced __” ОС. 


Multiple Choice 


1. Vertical grain. treads are used for the stairway leading from the 
second to third floor. 
A. yellow pine 
B. red oak 
C. birch 
D. maple 
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2. The distance between the centerlines of the stair railing and the volute is 


sr 


3. The typical handrail height from the front of each tread is... 
A. 27-91” 
В. 3'-0" 
С 097 
0038 


4. The exposed portion of ће ship's ladder below Һе treads that is visible 
when ascending the stair is finished with — . 
A. yellow pine 
B. birch plywood 
C. gypsum board 
D. red oak 


„ 


5. The riser height for the front stairway is 


SHEET A5.4 


Multiple Choice 


1. Regarding the Unit "A" Master Bath Elevations, — . 
A. the plate glass mirror is 4" thick 
B. solid-surface material is used for the vanity countertop and 
backsplash 
C. the towel bar is installed 46" above the finished floor 
D. a 72" x 32" bathtub is to be installed 


2. Regarding the North/South Penthouse Master Bath Elevation, — . 
A. a 6" backsplash is installed along the back of the vanity 
B. the shower door is a clear plate glass door 
C. a 12" wide soffit is installed over the vanity 
D. the opening for the shower door is 87-0” high 


3. Regarding the Unit "D" Master Bath Elevation, 
A. a wood cap is to be installed along the top of the backsplash around 
the bathtub 
B. CM3 crown molding is to be installed 
C. the top of the shower door is 7’-1” above the finished floor 
D. all of the above 
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4. The vanity in Bath 3 of the North and South Penthouses contains __ 
drawers. 


A. 2 


5. Countertops in all bathrooms аге __” above the finished floor. 
A. 18 
B. 24 
G36 
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DESIGN 


For the combination commercial and residential 
building discussed in this chapter, the architect 
was commissioned to design a commercial build- 
ing on a narrow lot with the following general 
requirements: 


* The first floor is to be designed for com- 
mercial rental. It must be adaptable to suit 
the needs of different types of businesses, 
and must comply with the American with 
Disabilities Act (ADA) guidelines. 

* The foundation will be a slab-on-grade. 

* The second floor is to be an apartment 
with private front and rear entrances. 
The second floor should be the equiva- 
lent of a five-room apartment with the 
option of combining the living and din- 
ing areas. 

e The living room shall be at the rear of the 
structure, opening onto a roof terrace. 

e Heating is to be forced warm air. 

The prints, Sheets A-1, A-2, and А-8, represent 
the final solution that was developed by the ar- 
chitect and accepted by the client. 

The commercial rental area and apartment 
are well planned within the limitations that 
the lot is narrow and the two side walls have 
no openings except for the kitchen window. The 


The Commercial Building studied in this chapter 
is a combination commercial rental area and 

private residence. Commercial buildings, similar to 
multifamily dwellings, are governed by a different 
set of building codes from single-family residential 
structures. 


longitudinal section, designated Section 1-1, 
shows many construction features including 
the stairway arrangement. The prints include 
many details showing a variety of construction 
and building features. 

The Front Elevation, Sheet A-2, is laid out as a 
symmetrical arrangement of doors and windows, 
with redwood siding between the openings. As 
shown in the First Floor Plan, Sheet A-1, the 
brick walls and roof soffit extend beyond the face 
of the front wall to allow the storefront to be set 
back from the sidewalk. 


A set screw connector joins a box and conduit in an 
electrical system. 
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The First Floor Plan, Sheet А-1, shows the 
large rectangular space for commercial use. The 
rear wall has an exterior door and an overhead 
door that provides a wide opening for move- 
ment of merchandise or equipment. Although 
not open to the commercial area, the stairways 
for the apartment are shown and dimensions 
are provided. The space under the stairs on 
the first floor is available for storage purposes. 
The restroom and mechanical room occupy the 
southeast corner of the first floor. 

In 1992, the Americans with Disabilities Act 
(ADA) was enacted to provide greater access to 
public and commercial buildings for individuals 
with physical disabilities. The document 28 Code 
of Federal Regulations (CFR) Part 36—Nondis- 
crimination on the Basis of Disability by Public 
Accommodations and in Commercial Facilities 
establishes guidelines for accessibility to places 
of public accommodation and commercial fa- 
cilities by individuals with disabilities. The 
guidelines are to be applied during the design, 
construction, and. alteration of public buildings 
and commercial facilities. The International 
Code Council (ICC), in conjunction with the 
American National Standards Institute (ANSD, 
has developed illustrations and explanatory text 
based on the guidelines published in ICC/ANSI 
A117.1—Accessible and Usable Buildings and 
Facilities. The restroom shown on the First Floor 
Plan, Sheet A-1, is accessible for individuals with 
physical disabilities. 


Greater access to public and commercial buildings is 
mandated in 28 CFR Part 36—Nondiscrimination on the Basis 
of Disability by Public Accommodations and in Commercial 
Facilities. 


While restroom and fixture design 
standards were included in the first 


edition of the ICC/ANSI A117.1 standard, 

| wheelchair bathroom standards for 
residences were not included until the 1981 
edition. 


The Second Floor Plan, Sheet A-1, shows two 
bedrooms facing the street and the Dining Room- 
Living Room area at the rear of the second floor. 
The Kitchen, Bath, and closets are placed across 
the center of the building. Both stairways ascend 
to the Dining Room-Living Room area. The Din- 
ing Room-Living Room area is connected to the 
bedrooms by the hallway, which is flanked by a 
closet wall. The compact Kitchen is located ad- 
jacent to the Dining Room. Light and ventilation 
are provided for the Dining Room-Living Room 
area by a window wall to the south. A roof ter- 
race provides for outdoor access and is partially 
protected by the projecting roof. 

The Rear Elevation, Sheet А-2, provides in- 
formation about window and door openings for 
both levels and shows the exterior of the stair 
tower and chimney. Section 1-1, Sheet A-2, is a 
longitudinal section. The First Floor Plan, Sheet 
A-1, shows that the cutting plane is parallel to 
and near the east wall, passing through the front 
stair hallway, the commercial area, the restroom, 
and the mechanical room. The Second Floor 
Plan, Sheet A-1, shows the cutting plane pass- 
ing through Bedroom 2, the linen closet over the 
stairs, the Living Room, and the Roof Terrace. 
The door shown on the Roof Terrace provides 
access to a Storage area. 

Rear Stair Section 2-2, Sheet A-2, is taken 
through the rear stairwell near the west wall. Rear 
Stair Section 2-2 combined with Section 1-1 shows 
foundation and footing construction and provides 
information regarding the steel, wood, and brick 
structure. The stairway arrangement is shown in 
both sections. The stairway arrangement required 
a careful study of adequate headroom and resulted 
in sloped soffits over the stairways. The manner 
in which the roof projects over the Roof Terrace is 
shown in Section 1-1, Sheet A-2. 


Sheet A-3 contains the Plot Plan that provides 
lot and building dimensions and construction 
details for the Commercial Building. Detail 1 
(Typ Foot'g Det—East & West Walls), Sheet A-3, 
provides information about the special footings 
under the east and west foundation walls. Rebar 
in the footings and foundation wall and welded 
wire reinforcement in the floor are shown. 

Detail 2 (Wall Section Thru Front Door and 
Wall), Sheet-A-3, is a section through the front 
wall from the first floor to the roof taken at a 
point passing through one of the front doors. 
Detail 2 shows steel members, rough wood 
members, wall and floor finish, trim members, 
and roof details. 

Detail 3 (Front Window Det), Sheet A-3, is a 
section taken through the front windows of the 
commercial rental area and provides information 
needed to prepare the window opening, set the 
frame, and install the glass. 

Detail 4 (Typ Roof Bm Framing), Sheet A-3, 
shows the rough construction used to support 
the roof members. Roof beam framing occurs at 
the two beam locations shown in Section 1-1, 
Sheet A-2. 

Detail 5 (Typ Fascia Front & Rear), Sheet A-3, 
shows information about supporting the ends of 
roof joists over the front of the building with a 
steel channel. Detail 5 also provides information 
about the fascia and soffit. 

Detail 6 (Typ Bearing Det at Ends of Fascia & 
Outer Walls), Sheet A-3, shows the steel channel 
anchoring in the brick walls. 

Detail 7 (Detail at Door to Roof Deck), Sheet 
A-3, indicates structural wall support and shows 
the construction details to compensate for the 
difference in floor heights between the door and 
the roof deck. 

Detail 8 (Rear Window Details), Sheet A-3, 
describes the windows in the rear wall at the 
Dining Room-Living Room area. Detail 9 (Soffit 
Detail), Sheet A-3, identifies the ducts that run 
in the ceiling of the commercial rental space to 
supply heat to the second floor and provide for the 
return of cold air. The First Floor Plan, Sheet A-1, 
shows the supply air duct along the west wall and 
the return air duct along the east wall. 
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Three small-scale interior elevations are 
shown on Sheet A-2. The Kitchen Elevations 
show the cabinet arrangement, soffit, and wall 
finish in the Kitchen. The East Bath Elevation 
indicates the placement of the Bathroom fixtures 
and wall finish in the Bathroom. 


water supply and waste piping is provided. 


CONCRETE WORK 


Plan views of the foundation wall and footings 
were not included in the set of prints because 
the building is rectangular and has a simple 
slab-on-grade foundation. The only unique chal- 


' lenge is that the building is built on the east 


and west property lines that prevents centering 
the foundation wall on the footing. See Detail 
1, Sheet A-3, and Front Elevation, Sheet A-2. 
The foundation wall and footing dimensions are 
shown on Section 1-1, Sheet A-2. The foundation 
wall extends approximately 3" above grade. The 
hidden lines for the foundation in Section 1-1, 
Sheet A-2, and also on the Front and Rear Eleva- 
tions indicate the footing and foundation wall. 
А concrete post and footing is placed under the 
lally column at the front stairway hallway and 
is shown on Section 1-1, Sheet A-2, and on the 
First Floor Plan, Sheet A-1. 


Sioux Chief Manufacturing Company, Inc. 
Elevations indicate the location of bathroom fixtures for which 
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Rebar increases the tensile strength of con- 
crete. The rebar arrangement ties together the 
foundation footings, walls, and slab. See Figure 
7-1. Rebar for the foundation wall and footing are 
#4 and #5. To determine the actual rebar diam- 
eter, multiply the number by Vs". For example, 
#4 rebar are actually 12” diameter, while #5 rebar 
are actually %” diameter (4 x %%” = 4” or V2"; 5 
x 8” = 98^), The designation #4 @ 15" indicates 
a 4” rebar spaced at 15". The designation 2 #5 
CONT indicates two 9$" rebar running continu- 
ously through the foundation wall. The reinforc- 
ing steel in the floor is made of wire welded in a 
square or rectangular pattern. The notation 6 x 
6—W2.9 x W2.9 WWR indicates welded wire 
reinforcement with 6" wire spacing using wire 
with a .029 sq in. cross-sectional area. 


ROUGH STRUCTURE 


The rough supporting structure includes brick 
and concrete masonry unit walls on the east, 
west, and south sides and a frame wall on the 
north side. Steel members, including wide-flange 
beams and channels, are placed at right angles 
to the east and west walls. Wood joists run at 
right angles to the steel members. 


#4 REBAR 
@15” OC 


FOUNDATION TWO #5 REBAR 
FOOTING CONTINUOUS 
EAST AND WEST WALLS 


FOUNDATION 
» WALL 


TWO #5 REBAR 
CONTINUOUS 


TWO #5 REBAR 
2) CONTINUOUS 


Exterior Walls 


Information about the masonry is indicated at 
several places on the prints. The First and Sec- 
ond Floor Plans, Sheet A-1, show that brick is 
used and backed up by concrete masonry units. 
The brick is returned into openings at the doors 
at the rear to provide a finished appearance. 
Solid face brick is used at the front part of the 
side walls since the brick project under and 
beyond the storefront. As shown in Section 1-1, 
Sheet A-2, building (common) brick is used for 
the parapet. A parapet is a low protective wall 
at the edge of a balcony or roof. The parapet of 
the Commercial Building extends 2'-10" above 
the second floor steel beams. The chimney 15 
constructed with concrete masonry units and 
brick to the second floor ceiling. Only brick is 
used from this elevation to the cap. 

The elevations shown on Sheet А-2 provide 
information for masonary construction including 
the required vertical dimensions. The plan views 
provide horizontal dimensions and information 
about the steel lintels. A lintel is a horizontal 
structural member installed above a door or 
window and used to distribute the weight from 
the structure above to either side of the opening. 
Further information about the brickwork and 


CONCRETE SLAB 
#4 REBAR @15” OC 


6 x 6—W2.9 х 
W2.9 WWR 


TWO #5 REBAR 
CONTINUOUS 


TWO #5 REBAR 
CONTINUOUS 


TWO #5 REBAR 
« CONTINUOUS 


NORTH AND SOUTH WALLS 


Figure 7-1. Rebar increases the tensile strength of concrete and ties together the foundation footings, walls, and slab. 


steel members is provided in Details 3, 6, and 
9, Sheet A-3. Detail 3, Sheet A-3, shows the face 
brick laid in a single wythe under the storefront 
windows. The masonry walls support and pro- 
vide anchorage for some of the steel and wood 
structural members as shown in Details 6 and 
9, Sheet A-3. Note 1 on Sheet А-1 describes the 
structural support for beam ends. 

The front wall of the Commercial Building is 
a wood-framed wall. The storefront wall is sup- 
ported by 2 x 6s. See the Detail 3 (Typ Vert Mull 
section), Sheet A-3. The front wall of the second 
floor part is a typical wood-framed wall using 2 x 
4s. The wall is supported by a steel plate welded 
to the wide-flange beam that is located above the 
storefront. See Detail 2, Sheet A-3. The storefront 
wall carries little structural load because of the 
large wide-flange beam over the storefront. The 
roof load at the front of the building is supported 
by a wide-flange beam (W12 x 26) that is con- 
structed 17'-0" in from the front of the building 
and by a steel channel ([ 12 x 20.7) in the fascia. 
See Details 4 and 5, Sheet A-3. 


Steel Structure 


The structural steel members used to support 
the second floor and the roof are shown on the 
First Floor Plan and Second Floor Plan, Sheet 
A-1. Details 2, 4, 5, 6, and 7, Sheet A-3, provide 
detailed information. See Figure 7-2. 
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Figure 7-2. Structural steel members support heavy loads, and are identified with specific symbols, letters, and numbers. 
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Wide-flange beams are TIED with the letter Won the prints. 


The description and location of second floor 
beams and roof beams are shown on the First 
Floor Plan and Second Floor Plan, Sheet A-1, re- 
spectively. Wide-flange beams, indicated with the 
letter W, are described by the nominal measure- 
ment outside of the flanges and the weight per 
running foot. A W14 x 34 beam is 14” high and 
weighs 34 lb per running foot. For both beams 
used in the Commercial Building, the height is 
the actual dimension as well as the nominal di- 
mension. Channels are designated by the actual 
dimension outside of the flanges and the weight 


WEIGHT PER 


HEIGHT RUNNING FOOT 
14 x 
WIDE-FLANGE BEAM 


SECOND FLOOR 
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per running foot. See Figure 7-3. The Manual 
of Steel Construction, published by the American 
Institute of Steel Construction, can be consulted 
to determine structural steel dimensions. 


Structural Steel Notations 


Figure 7-3 
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Figure 7-3. Structural steel members are available in a 
variety of shapes and sizes. 


The wide-flange beams are set in the masonry 
walls on bearing plates, which in turn are sup- 
ported by several courses of brick or solid con- 
crete masonry units. The wide-flange beam at 
the storefront, as shown on Detail 2, Sheet A-3, 
is modified by welding a %” steel plate to its 
lower flange to project 312”. The steel plate serves 
as a lintel. The wide-flange beam to the south of 
the storefront in the second floor is shorter than 
the storefront beam so as not to project through 
the stairwell. As shown in the First Floor Plan, 
Sheet A-1, the beam is supported by a lally col- 
umn. А lally column is a steel post that is filled 
with concrete to provide additional support. 

Details 5 and 6, Sheet A-3, call attention to the 
special construction used at the fascia at the north 


and south ends of the roof. At each location two 
steel members are required—a channel and an 
equal-leg angle—that are tack welded together. 
As shown in Detail 6, Sheet A-3, the channel 
supports the ends of the roof joists and must be 
anchored solidly in the masonry of the side walls. 
See Figure 7-4. Wide-flange beams that are 4’ 
long and 8" wide are embedded in the masonry 
wall and fastened to the fascia channels with 
bolts through clip angles. 

Other structural steel members specified for 
the Commercial Building are the lintels con- 
structed of three angles that are located over 
the door and window openings in the rear wall 
and the second floor west wall. One angle sup- 
ports the brick wythe and two angles support 
the concrete masonry units. 


W8 x 13 BEAM 


Z4 x 4 x She” 


[12 x 20.7 
CLIP ANGLES 
WELDED TO 
CHANNEL 
AND BEAM 


CHANNEL 
FASCIA 


Figure 7-4. The channel fascia is fastened to beams 


embedded in the brick wall. 


Wood Framing Members 


The rough framing support members for the 
second floor consist of 2 x 10 joists spaced 16" 
OC. Metal cross bridging is installed between 
the joists. See Figure 7-5. Two rows of cross 
bridging are installed between each pair of steel 
members, between the beams and channels, and 
between the wide-flange beam and end wall. 
Detail 7, Sheet A-3, shows the method used to 
cut the joists to permit them to rest on the lower 
flange of the wide-flange beam, thereby allowing 
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Figure 7-5. Metal cross bridging is installed between joists 
to maintain their alignment and prevent them from twisting. 
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the gypsum board for the ceiling to pass directly 
below the steel beam. See Figure 7-6. The three 
joists nearest to the east and west walls are tied 
together at 6'-0" intervals with metal strips embed- 
ded in the masonry wall. See Detail 9, Sheet A-3. 

Solid blocking is placed between the ends of 
each pair of joists to maintain their alignment. 
The 2 x 4s are spaced 16" OC at right angles to 
the joists to support the plywood subfloor and to 
provide a 31⁄2” space in which to run ducts for the 
second floor. See Detail 9, Sheet A-3. 

Detail 7, Sheet A-3, indicates the Roof Terrace 
floor construction to provide for the change in 
elevation from the finished second floor and to pro- 
vide the proper angle of slope for drainage for the 
floor. The 2 x 2 blocking is ripped into increasingly 
narrow pieces until the plywood finished floor and 
roof sheathing are in contact with each other. 


Metal cross bridging has a galvanized 
finish to prevent corrosion and is available 


in 16-, 18-, 20-, and 22-ga thicknesses. 
Bridging must be installed tightly to reduce 
or eliminate floor movement. 
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Figure 7-6. A pictorial detail at the Roof Terrace door opening shows floor construction. 
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In the construction of the roof supporting struc- 
ture, the upper surfaces of the steel beams are to 
be kept at the same elevation (+19’-10%”). De- 
tail 4, Sheet A-3, shows the joists cuts to provide 
maximum bearing on the blocking that is bolted 
to the beams. See Figure 7-7. Blocking is placed 
between beams to maintain joist alignment and 
prevent the joists from twisting. The blocking 
under the joists is modified at each beam so that 
the roof slopes 3" from front to rear. See Section 
1-1, Sheet A-2. 

Joists over the front of the building are hung 
from the steel channel. See Details 2 and 5, 
Sheet A-3. The gypsum board ceiling is supported 


JOIST CUT TO PROVIDE 
MAXIMUM BEARING 


BOLTS EXTENDING THROUGH 
BLOCKING AND BEAM 


ROOF SHEATHING 


by 2 x 4 ceiling joists that are suspended from 
the roof joists. See Detail 5, Sheet A-3. The wall 
above the storefront is a typical stud wall. See 
Detail 2, Sheet A-3. 


STAIRWAYS 


One of the greatest challenges facing the archi- 
tect on the Commercial Building project was to 
design stairways that complied with the local 
building code and fit the particular space avail- 
able in the building. Tradesworkers who install 
the stairway have the responsibility of working 
out construction details not specifically covered 
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Figure 7-7. Roof joists are supported by blocking attached to the steel beam. A change in the blocking thickness 


provides the proper roof pitch. 


on the prints, including adequate support for 
the stairway and framework for the soffit above. 
Custom-built stairways are often prefabricated 
in a shop that specializes in stair work. Custom- 
built stairways require accurate machining to 
rout out the stringers to receive the treads and 
risers. See Figure 7-8. 


Housed Stringers 


Figure 7-8 


GROOVES 
IN STRINGER 


Figure 7-8. Housed stair stringers receive the treads, 
risers, and wedges. Glued wedges and blocks reinforce 
the treads. 
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Stairway Codes 


Local building codes for stairways vary. However, 
the codes provide information regarding the 
permitted riser height, tread depth, headroom, 
and stairway landing restrictions. Different 
requirements are specified for residential and 
commercial building stairways. The following 
stairway requirements are based on the Interna- 
tional Residential Code® for One- and Two-Family 
Dwellings and International Building Code® pub- 
lished by the International Code Council (ICC). 
The ICC is a nonprofit organization dedicated 
to developing a single set of comprehensive and 
coordinated national model construction codes. 
The founders of the ICC are Building Officials and 
Code Administrators International, Inc. (BOCA), 
International Conference of Building Officials 
(ICBO), and Southern Building Code Congress 
International, Inc. (SBCCD. At one time, BOCA, 
ICBO, and SBCCI published separate regional 
model codes that were used throughout the 
United States. The three organizations developed 
and published the International Residential Code 
and International Building Code that have been 
adopted by the majority of states. 


Stringers must be laid out so that a set of 
stairs has a safe and comfortable angle of 


ascent and descent. The preferred angle for 
a stairway is 30° to 35°. The minimum safe 
angle is 20° and the maximum safe angle 
is 50°. 


International Residential Code for One- and 
Two-Family Dwellings. The International Resi- 
dential Code for One- and Two-Family Dwellings 
addresses the design and construction of one- and 
two-family dwellings and townhouses. This code 
is compatible with the BOCA National Codes, 
ICBO Uniform Codes, and SBCCI Standard 
Codes. The following requirements apply to stair- 
ways for one- and two-family dwellings: 

e Risers. Maximum riser height is 7%”, 
measured vertically between leading 
edges of adjacent treads. The difference 
in riser heights in a stairway should not 
exceed 38”. 
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* Treads. Minimum tread depth is 10^", 
measured horizontally between the fore- 
most projections of adjacent treads. The 
difference in tread depths in a stairway 
should not exceed 94". 

• Headroom. The minimum headroom for all 
portions of a stairway is 6-8" measured 
vertically from the inclined plane formed 
by adjacent tread nosings. 

* Stairway width. Stairways should be a 
minimum of 36" wide. 

* Landings. A landing or floor must be 
provided at the top and bottom of stair- 
ways. The landing width should not be 
less than the stairway width and have a 
minimum dimension of 36" measured in 
the line of travel. 

* Handrails. Handrails must be provided 
for stairways with two or more risers. 
Handrails must be provided on at least 
one side of the stairway a minimum of 
34" and a maximum of 38" above the 
tread nosings. A clear space not less 
than 1%” must be provided between the 
adjacent wall and handrail. 

International Building Code. The Internation- 
al Building Code establishes minimum regula- 
tions for building systems. The Code is developed 
by relying on broad-based principles, making 
possible the use of new materials and building 
designs. The following requirements apply to 
multifamily and nonresidential stairways: 


* Risers. Maximum riser height is 7" and 
minimum riser height is 4" measured ver- 
tically between leading edges of adjacent 
treads. The difference in riser heights in 
a stairway should not exceed 94". 

* Treads. Minimum tread depth is 11", 
measured horizontally between the fore- 
most projections of adjacent treads. The 
difference in tread depths in a stairway 
should not exceed 34". 

¢ Headroom. The minimum headroom for 
all portions of a stairway is 80” measured 
vertically from the inclined plane formed 
by adjacent tread nosings. 

e Stairway width. Stairway width is based оп 
the occupancy of the building. Stairways in 
buildings equipped with sprinkler systems 


are not required to be as wide as stairways in 
buildings without sprinkler systems. Stair- 
ways serving occupancy loads of 50 people or 
fewer must have a minimum width of 36”. 

• Landings. A landing or floor must be pro- 
vided at the top and bottom of stairways. 
The landing width should not be less than 
the stairway width. Landings must have 
a minimum dimension measured in the 
direction of travel equal to the stairway 
width, and should not exceed 48” where 
the stairway has a straight run. A stairway 
should not have a vertical rise greater than 
12’-0” between floors or landings. 


e Handrails. Handrails must be provided for 
stairways with two or more risers. Handrails 
must be provided on both sides of the stair- 
way a minimum of 34" and a maximum of 
38" above the tread nosings. Intermediate 
handrails are required on wide stairways 
so all portions of the stairway width are 
within 30" of a handrail. A clear space not 
less than 177" must be provided between the 
adjacent wall and handrail. 

The International Codes specify maximum riser 
height and minimum tread depth. Local building 
codes usually provide a means of calculating safe 
and proper stair ratios. A stair ratio is the rela- 
tionship between riser height and tread depth in 
a stairway. Two common stair ratios, expressed 
as formulas, are as follows: 

ItR-17 to 18” 


T+R+R=24" to 27” 


A riser height of 7/2” and a tread depth of 9%” 
satisfies both of these stair ratios. In general, a 
stairway with the lowest riser height and wid- 
est tread depth that complies with building code 
requirements is preferred. A low riser height 
provides comfortable ascent. Rear Stair Section 
2-2, Sheet A-2, indicates that the floor-to-floor 
height for the Commercial Building is 10'-954", 
or 129.62". The following riser heights could be 
used for the stairs: 


129.62” + 18 = 7.20" or 7346” riser height 
129.62" + 17 = 7.62" or 754” riser height 


129.62" + 16 = 8.10" or 8%” riser height 


М. 
In multifamily and nonresidential stairways, maximum 
riser height is 7" and minimum riser height is 4". 


The riser height selected for the Commercial 
Building was 75%”, each with a tread depth of 
9". The riser height and tread depth produce a 
16%” stair ratio. The tread depth indicated on 
the prints is less than the minimum tread depth 
for the ICC model codes. However, a variance 
was granted to the local building code by the lo- 
cal building authorities, permitting the specified 
stairway to be constructed. Variances may be 
granted in cases where there are historic consid- 
erations, a constrained building lot size, zoning re- 
quirements, or other unusual circumstances. The 
owner and architect usually initiate a request 
for a building code variance and appear before a 
public hearing of the local building commission 
in order to obtain approval. 

A landing is shown at the top of the fifth riser 
on the front stairs to provide a break in the stair- 
way anywhere there is ample room. See Section 
1-1, Sheet A-2, and First Floor Plan, Sheet А-1. 
The landing is 3'-9" x 3'-0". Less room is avail- 
able for the rear stairway. A landing is provided 
at the top of the rear stairway for safety. 

Headroom is measured vertically from a line 
through the upper edge of the nosings to the 
ceiling above. Tradesworkers usually construct 
the soffit framework before a stairway is in- 
stalled. The stairwell is framed with headers 
that support stair stringers as well as strong 
side members. The headroom dimensions shown 
on Section 1-1 and 2-2 comply with code require- 
ments and provide a sufficient allowance so there 
is no need to cut into the ceiling or vertical wall 
above when the sloped soffit is formed. 
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WINDOWS AND DOORS 


Windows and doors are often described in 
schedules that provide sizes and special charac- 
teristics. On projects where there are a limited 
number of doors and windows, the information is 
included on the prints and in the specifications. 
Information provided on the First Floor Plan, 
Sheet А-1, and Detail 3, Sheet A-3, is used to 
prepare the openings for the tempered glass to be 
installed after the frame is built. The front and 
rear windows on the second floor and the steel 
sash window in the Mechanical Room are stock 
windows ordered from a manufacturer catalog. 

Dimensions are provided on the prints for the 
size and location of the overhead door. The name 
of the manufacturer and descriptive information 
are stated in the specifications. Other doors 
throughout the building are described on the 
door schedule or by a note on Sheet A-1. Width 
and height dimensions are shown either on the 
door schedule or at their location on the First 
and Second Floor Plans. 


between floors or landings. 


A stairway should not have a vertical rise greater than 12'-0" 
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HEATING 


The building is heated with a forced warm air 
system designed using a long supply duct along 
the west wall at the ceiling of the commercial 
rental space and a return duct along the east 
wall. See First Floor Plan, Sheet A-1, and Detail 
9, Sheet A-3. The greatest need for heat is at the 
windows and doors on the north and south walls. 
The heat is provided by supply registers in the 
floor in the Dining Room-Living Room area and 
in the bedrooms. Heat is supplied to the kitchen 
by a register in the soffit above the cabinets. See 
Figure 7-9. 
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Return air flows through grilles in the bed- 
room partition and at two locations in the Dining 
Room-Living Room area. The ducts are installed 
under the floor in the space between the joists 
in a north-south direction, then turn toward 
the return trunk at the east wall. The ducts are 
installed in the space between the joists and the 
floor in an east-west direction. No air return 
is required from the Kitchen or the Bathroom; 
the Kitchen air is exhausted through the range 
hood and the Bathroom has an exhaust fan in 
the ceiling. Both have ducts that pass through 
the roof. 


KITCHEN EXHAUST 


RETURN AIR DUCT 


Figure 7-9. Supply and return air ducts are installed in the space under the floor or between the joists. Kitchen air is 
exhausted through the range hood and Bathroom air is expelled through an exhaust fan in the ceiling. 


- Refer to the CD-ROM in the back of the book for Chapter 7 Quick Quiz®and 
related printreading and reference material. 
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Мате Date 
Completion 
1. A(n} __ plan contains lot and building dimensions. 
2. A #5 rebar is — "in diameter. 
З. A(n) - section runs from the front to the back of a building. 
4. The designation 6 х 6—W2.9 x W2.9 WWR indicates wire 


12. 
13. 


14 


15. 


16. 


17. 
18. 


reinforcement with a 6" wire spacing. 

Building brick is also known as ___ brick. 

— provide vertical dimensions needed by a bricklayer. 

A W14 x 34 steel beam weighs — pounds per running foot. 


Steel channels are designated by the actual dimension. the flanges 
and the weight per running foot. 


А concrete-illed steel post is commonly referred to as a(n) 
column. 
А(п) is a horizontal structural member installed above a door or 


window and used to distribute the weight from the structure above to 
either side of the opening. 


.. are the vertical parts of a stairway. 
___ are the horizontal parts of a stairway. 


The minimum width for interior stairways in one-family and two-family 
dwellings is ". 


A stairway should not have a vertical rise greater than. between 
floors or landings. 


___ for stairways is measured vertically from the inclined plane formed 
by adjacent tread nosings to the ceiling directly above. 


The symbol for a supply air register is a rectangle with — diagonal 
lines. 


The notation #4 @ 15" indicates — " rebar spaced 15” apart. 


A tradesworker obtains. dimensions from plan views. 
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19. The Americans with ___ Act was enacted іп 1992 to provide greater 
access to public and commercial buildings for individuals with physical 
disabilities. 


20. The International Building Code, which is a commercial building code, 
is published by the International Code  . 


True-False 

T F 1. Metal cross bridging cannot be used with wood joists. 

Т F 2. Steel angles are described by the size of each leg and the steel 
thickness. 

T F 3. Rebar should not be completely concealed in foundations. 

T F 4. A landing or floor must be provided at the top and bottom of a 
stairway. 

T F 5. A tread and riser stair ratio of 17" to 18" produces a stairway that is 
within safe limits. 

ik F 6. Window and door sizes are always specified in schedules on the prints. 

T EF 7. A return air grille is drawn as a rectangle with one diagonal line. 

II F 8. The tradesworker who installs stairways should work out any details of 
construction not specifically covered in the prints. 

T F 9. Heating and air conditioning ducts may be concealed in soffits. 

ЇЇ F 10. Handrails must be provided for all stairways. 
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Мате 


APTER 
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Date 


Refer to plans for a Commercial Building. 


Completion 
1 . 
2: 


3. 
4. 


— bridging is installed between joists. 


A(n) ___ switch controls the light in the stairway on the east side of the 


building. 
The second floor elevation is + _. 


Four W14 x 34 steel beams supporting the second floor are spaced 
— apart. 


The first floor restroom measures 7-3" x _ 
Redwood soffit boards are placed ___ to the front glass. 
The second floor ceiling is finished with ___” gypsum board. 


The concrete slab across the front of the building is sloped __” to 
provide proper drainage. 


Ripped 2" x 2" / are placed on the rear deck and pitched from west 
to east. 


А 157-0” wide alley is located on the — side of the property. 


One electrical outlet in each bedroom is. -controlled. 


The linen closet in the northeast bedroom contains shelves. 
А combination radiant heat lamp and is located in the second floor 
Bath ceiling. 


A(n) ___” downspout is connected to the roof drain on the Roof Terrace. 
The furnace is located on ће floor. 

The rear stairway leading to the second floor contains —  risers. 
Four. — windows are placed below fixed glass in the bedrooms. 


Both front doors are wood with __” tempered plate glass. 


The return air duct is enclosed in a(n) ___ on the ceiling of the first floor. 
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20. Horizontal trim members on ће front of the building are painted _. 
21. The second floor Bath measures 5-O"x — 

22. The front entrance door for the commercial rental area swings __. 
23. A(n) is used to control the light in the second floor Storage Room. 
24. The Roof Terrace is pitched toward ће —. . 

25. Lights in bedroom closets are controlled by —. . 

26. The front stairway has _ risers. 

27. The bearing surface for roof beams must be ___” deep. 


28. The Rear Stair Section 2-2 is drawn to the scale of. " = 170”. 


29. tile is placed 4’-0” high on the east wall of the second floor Bath. 
ЗО. The minimum headroom in the rear stairway is — . 
31. A(n) and mirror are placed above the lavatory in the Bath. 


32. The Plot Plan is drawn to the scale of 1" = 


33. The door leading to the Roof Terrace has an interlocking aluminum — . 


Multiple Choice 


1. Regarding the general layout, — . 
A. the second floor contains six rooms plus Bath and closets 
B. the Roof Terrace is not completely covered by a roof 
C. the building has a commercial rental space with approximately 
1500 sq ft 
D. a stairway leads from the commercial rental space to the second 
floor 


2. The elevations on Sheet А-2 show . 

А. two front doors for the commercial rental space 

B. that face brick is used at the storefront and for the rear of the 
building 

C. elevation dimensions for floors, ceilings, and beams in relation to 
the first floor elevation 

D. that blank wall spaces on the front wall are filled with horizontal 
redwood siding 


3. Regarding Sections 1-1 and 2-2, Sheet А-2,  . 
A. Section 1-1 is taken through the center of the building on a north-south 
line 
B. the steel members supporting the second floor and the roof structure 
are shown 
C. dimensions for locating both stairways are provided 
D. the rear door opens into the Living Room 
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4. The Plot Plan, Sheet A-3, shows. 


A. 
B. 
С 
D. 


a point of beginning for horizontal measurements 
that the building is located from the concrete walk 
dimensions of the roofed area 

dimensions that outline the foundation 


5. Regarding concrete work, — . 


A. 


B. 
e 
D. 


all dimensions required for the footing and foundation are shown on 
the First Floor Plan, Section 1-1, and Detail 1 

the footing shown in Detail 1 is the same for all four walls 

the concrete floor is 5" thick and reinforced with steel rebar 

the first floor concrete floor extends to the outside of the walls 


6. Regarding masonry, _ 


A. 


B. 
C 
D. 


the east and west walls are made of solid brick 

the parapet wall extends the length of the building 

horizontal and vertical dimensions for the rear window and door 
openings are provided on the Rear Elevation 

three steel plates are specified for lintels over first floor window and 
door openings 


7. Regarding the steel members, _. 


À. 
B. 
© 
D. 


all wide-flange beams are supported on steel plates resting on the 
brick and concrete masonry unit walls 

all wide-flange beams supporting the roof are set at the same 
elevation 

all wide-flange beams supporting the second floor are the same 
length 

channels over the front of the building serve only to provide a fascia 


8. Joists . 


A. 
B. 
C. 


D. 


supporting the roof are all placed at the same elevation . 

support the steel channel fascia at the front of the building 

under the Roof Terrace and under the remainder of the second floor 
have the same cross-sectional dimensions 

supporting the roof have square ends 


9. Regarding the roof construction, — . 


А. 


В. 


е 
р. 


the roof slope is achieved by using different-size wide-flange beams 
and wood joists 

changing the size of the blocking at each steel beam provides the 
roof a pitch from front to back 

the elevation at the tops of the joists over beam "X" is + 19’-10%” 
insulation is provided beneath the joists under the roof 


10. Information and dimensions include — . 


A. 


В. 


e 


dimensions that total 227-836” from the top of the foundation to the 
top of the coping 

vertical measurements (elevations) measured from the sidewalk 
elevation 

exact dimensions locating stairway soffits 


D. dimensions for the second floor hallway from the Living Room to the 


bedrooms 
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11. Regarding the Roof Terrace, __. 
A. the joists supporting the deck are sloped to support the sheathing 
B. the joists are supported on brick at their outer ends 
C. the slope of the Roof Terrace floor and Storage Room deck is achieved 
by changing the sleeper thickness 
D. the partial roof over the Roof Terrace does not have a pitch 


12. The Kitchen and Bath plan view or elevations show _. 
A. that the Bath has a wainscot of ceramic tile 4-0” high all around 
B. a soffit extending around three sides of the Kitchen 
С. a ceiling with fluorescent panels in the Kitchen 
D. the cabinet door and drawer arrangement in the Kitchen 


13. Regarding the steel beams, ___. 
A. all steel beams are chrome-plated for corrosion resistance 
B. W12 x 26 steel beams are specified on the First Floor Plan 
C. steel beams run parallel to the long dimension of the building 
D. 8" x 34" x 1’-2” plates are to be installed under all steel beams 


14. Regarding doors, — . 
A. the two hidden lines on door elevations point toward the hinge 
side 
B. all doors are flush solid-core, and are 1%” or 134" thick 
C. only swinging and sliding doors are used 
D. all interior doors аге 6’-8” high and either 2’-6” or 2-8" wide 


15. Regarding windows, — . 

A. the Kitchen window has two horizontal sliding sashes with a 16" x 
26" light size 

B. only a vertical dimension is provided for the Mechanical Room 
window 

C. the bedroom windows are a combination of a fixed-sash Thermopane™ 
and a hopper sash below 

D. the Living Room-Dining Room windows are shown with the sash 
hinged at the bottom, above the large fixed sash 


16. Interior finish includes — . 
A. lath and plaster over %” Sheetrock? on second floor walls and 
ceiling 
B. wood baseboard, gypsum board wall finish, and interior wood trim 
at the front of the building 


C. gypsum board over furring strips for side walls in the commercial 
rental space 
D. a ceramic tile bathroom floor 


17. Details 2 and 5, Sheet A33, show __. 
A. that panels over front doors are made using redwood siding 
B. the use of a 3%” thick insulating blanket in the front wall 
C. how the second floor ceiling is suspended, by means of 2 x 4 ceiling 
joists 
D. that roof joists butt against blocking of 2 x 8 members 
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18. The heating requirements include — . 


A. a fresh air intake in the Mechanical Room 

B. main supply and return ducts running between the joists along the 
sides of the ceiling in the commercial rental space 

C. warm air outlets for the commercial rental space shown on the First 
Floor Plan 

D. cold air returns in the Kitchen and Bath 


19. The electrical installation includes — 


А. power outlets in furnace room 

B. a ceiling fan and radiant heat lamp in the Bath 

C. a light outlet with three-way switches in the hall between the Dining 
Room-Living Room area and bedrooms 

D. the location of the electrical panel 


20. The plumbing installation includes — . 
A. a plumbing stack located in the second floor partition behind the 


bathtub 

B. a plumbing stack in the partition at the front stairway on the first 
floor 

C. a downspout that passes through the Mechanical Room, carrying 
rainwater from the roof 

D. a floor drain in the restroom 


1. The Plot Plan shows a point of beginning at the curb. 


2. Section 1-1 is a longitudinal section through the building taken through 
the front stairway, first floor restroom, and Mechanical Room. 


3. The Front Elevation shows that the building is symmetrical in appearance. 
4. The east and west walls have no windows. 
5. All rebar used in the foundation are the same size. 
6. A W12 x 26 steel beam is 12" high and weighs 26 pounds per foot. 
7. The east and west walls are face brick with common brick backing. 
8. The joists shown on the Second Floor Plan support the second floor. 
9, The two stairways terminate in the Dining Room-Living Room area. 

10. The front and rear stairways have different riser heights. 

11. All partitions are 5" thick except for the Bathroom partition. 

12. The Mechanical Room is lined with fireproof gypsum board. 

13. Four return air grilles are shown on the second floor. 


14. The Roof Terrace is pitched toward the south. 
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15. The roof drain in the Roof Terrace floor is near the east wall. 

16. Electrical outlets are shown for the commercial rental space. 

17. Vinyl tile is used to cover the first floor. 

18. Pull-chain light fixtures are placed in all closets on the second floor. 
19. The area above the bathtub in the second floor Bath is furred down. 
20. First and Second Floor Plans are drawn to a scale of %” = 1-0”. 
21. The width of the building lot is 257-0”. 

22. Minimum headroom at the back stairway is 7’-0”. 

23. The glass for the first floor windows is 14” polished plate glass. 

24. The front stairway landing is 47-9” long. 


25. An existing one-and-one-half-story frame building is located on the east 
side of the lot. 


26. The elevation at the top of the second floor structural steel members is 
9211". 


27. Treads of the rear stairway аге 11" deep. 

28. The total run of the front stairway is 15’-6”. 

29. A fresh air intake is located on the east wall of the building. 

30. The refrigerator is located to the right of the sink. 

31. The cutting plane for Section 2-2 is taken through the Second Floor Plan. 
32. A three-way switch controls lights in the rear stairway. 

33. One switched duplex receptacle is located in the Living Room. 


34. The supply air riser is placed in the front stairway near the landing. 


278 


7 Tuae fU 
= “= H O 
П чы =. 
EN NR 
^ X P 
= 1-20 
pate RT n 
A NER. UN 
к Жы. а 
an Se P 


GENERAL DESCRIPTION 


The Branch Bank is located at a corner of a 
major highway and a street near the center of a 
small community. The bank is positioned on the 
highest portion of the lot, away from the high- 
way and street, to create an open feeling and to 
provide ample customer parking. The exterior of 
the Branch Bank has wide expanses of tall glass 
windows and brick walls. Cantilevered open web 
steel joists support a wide facing of exterior in- 
sulation and finish system (EIFS) material that 
projects beyond the building on three sides. 

The Branch Bank is constructed of open 
web steel joists supported by structural steel, a 
slab-on-grade foundation, metal-framed windows 
and window walls, and masonry combining brick 
and concrete masonry units. A heat pump is used 
for heating and cooling the building. A heat pump 
is a refrigeration system designed to carry heat 
to a transfer medium to provide cooling in the 
summer and to absorb heat for heating in the 
winter through a one-duct system. 

Five sheets are included in the set of prints 
for the Branch Bank, providing all of the es- 
sential information required to complete the 
structural portion of the building. The heating, 
cooling, plumbing, and electrical drawings are 


The Branch Bank is a one-story light commercial 
building with large expanses of glass and brick- 
veneer walls. Open web steel joists support a wide 
facing that is finished with exterior insulation and 
finish system (EIFS) material. 
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not included. The specifications are also not 
included with this set of prints. 

When studying a particular sheet of the prints, 
reference should be made to other sheets for fur- 
ther information. The prints for the Branch Bank 
will be studied in the following order: 


1. Site Plan, Sheet A-1. A study of the site, 
location of the building, elevations, grades, 
driveways, and walkways. 

Floor Plan, Sheet A-2. A study of the room 
layout, walls and partitions, windows, roof 
soffit, concrete work, and equipment. 


HVAC equipment and ductwork are suspended from steel beams. 
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3. Elevations, Sheet А-5. A study of the el- 
evations as they relate to the Floor Plan, 
windows, doors, roof projections, footings, 
foundation, and concrete curbs. 

4. Foundation Plan, Sheet A-1. A study ofthe 
footings and foundation, the auto teller pit, 
and under-slab plumbing. 

5. Steel Structure, Roof, and Lintels, Sheet A- 
3. A study of the structural steel members 
supporting the roof, roof slab, and lintels. 

6. Sections, Sheet A-4. Orientation of sections 
in relation to other working drawings in 
the set of prints. 

7. Details, Sheets A-1 to A-4. A review of the 
construction details related to the building. 

8. Schedules, Sheet A-3. A study ofthe Interior 
Finish Schedule and the Door Schedule. 


Site Plan, Sheet A-1 


The Site Plan identifies the property lines and 
the corners, locates the building in relation to 
the property lines, establishes elevations (in 
particular the elevation ofthe finished floor), and 
indicates the finish grade elevations at various 
points on the lot. Existing and new walkways, 
curbs and driveways, and the locations of util- 
ity poles, gas lines, sewers, and large trees are 
often included on site plans. If the building lot 
is steeply sloped, the building site contour may 
also be shown. The Site Plan, Sheet A-1, for the 
Branch Bank shows new walkways, driveways, 
and a complete layout of the parking lot. 

A licensed surveyor who is legally responsible 
for the accuracy of the survey provides the basic 
information about the lot in its preconstruction 
state. A survey drawing establishes the property 
lines and corners and also provides a means of 
determining elevations from a benchmark. A 
benchmark, or datum point, is a stable reference 
point marked with the elevation above mean sea 
level from which differences in elevation are mea- 
sured. Benchmarks are established at intervals 
across the United States by the U.S. Geological 
Survey. À survey drawing provides information 
about present walkways, curbs, and streets and 
usually indicates the lot slope using contour lines 
of grade elevations. Using the survey drawing as 


the starting point for location and dimensions, 
an architect draws the site plan for the building. 
Architects taking sustainable design elements 
into consideration obtain additional informa- 
tion concerning sunlight and wind patterns on 
the building lot. This information is important 
when designing and locating a structure on a 
building lot. Orientation of the building on the 
lot can have a significant impact on the energy 
efficiency of the completed structure. 


Location. A survey drawing includes informa- 
tion that is critical to the location of the building 
on the lot. See Figure 8-1. Generally, a point of 
beginning (POB) is designated from which mea- 
surements and elevations are taken. In Figure 
8-1, it is assumed that point A is a mark on the 
pavement for horizontal measurements. À mark 
on the curb across the street is used for elevations 
(Curb Top 94.4"). The surveyor sets a surveying 
instrument over point А in a true north-south 
bearing, then moves it through an angle of 9°-07’- 
28" in a northwesterly direction to sight point B, 
which is 194.28' away. The angle is measured in 
degrees (9°), minutes (07^), and seconds (28”). A 
degree is an angular measurement equal to 4/60 
of a circle. A minute is an angular measurement 
equal to Yo of a degree. A second is an angular 
measurement equal to %о of a minute. 

Distances on plot plans are typically ex- 
pressed in feet and hundredths of a foot. The 
tape measure used to measure these distances 
is divided into tenths and hundredths of a foot to 
facilitate accurate measurement. Laser or elec- 
tronic surveying equipment also utilizes tenths 
and hundredths of a foot to state these dimen- 
sions. А stake or marker is then placed at point B. 
The surveyor sets up the surveying instrument 
over point B, takes a bearing of 89°-26’-57” from 
a north-south line, and locates point C, which 
is 151.78' away. The remaining stakes (points 
D, E, and F) are then located in sequence until 
the final bearing returns to point А. None of the 
corners of the lot for the Branch Bank are right 
angles, nor are any two sides parallel. 

When an architect draws a site plan, the building 
location must comply with local ordinances regarding 
setback from the street, and side and rear property 


lines. The building is located for overall efficiency 
while providing convenient driveways and park- 
ing within the legal limitations. For a project with 
sustainability elements, the environmental impact 
is considered. The Branch Bank is located on a line 
drawn parallel to and 55’-0” away from the west lot 
line. The line is extended to cross the north lot line. 
From the point of intersection, a measurement of 
40'-0" locates the northwest corner of the Branch 
Bank. Other corners of the building are established 
using a surveying instrument and a long tape 
measure or electronic surveying equipment. 


Elevations and Grades. The proper elevations 
and grades must be established on the lot. The 
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Branch Bank benchmark designated by the 
building authorities is a mark on a curb across 
the street at an elevation of 94.4' above the local 
datum. The surveyor has provided grade eleva- 
tions at a number of points that are recorded on 
the Site Plan. The rough contour of the lot slopes 
down from the north to the south. 

The architect establishes elevations for the 
building, driveway, and other pavements, taking 
advantage of the natural slope of the lot. This re- 
duces the amount of earth cut and fill and provides 
proper drainage around the building and the 
parking areas. А sudden change in grade to the 
north and east would create unnecessary runoff 
of the surface water. 
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Figure 8-1. Lot corners are established by a surveyor. Property lines are identified by compass direction and length. 


Contour lines show the approximate slope of the lot. 
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Elevation symbols for the pavement on the 
Site Plan resemble a target. See Figure 8-2. 
The south parking area is to be level at 98.0’. 
The west parking lot is to rise from 98.0' to 99.6' 
to properly intersect the driveway that passes 
the north side of the building. The driveway is 
required to be at an elevation of 100.5' at the 
location of the auto teller island. Elevation sym- 
bols on the driveway show that the driveway and 
parking areas are sloped to allow surface water 
to run off to the south. 
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Figure 8-2. Elevation symbols are often shown with 
targets. Elevations are indicated in feet and tenths of a 
foot. 


Additional information shown on the Site Plan 
includes location, arrangement, and number 
of parking spaces. Seven parking spaces are 
located on the east side of the building. Nine 
standard parking spaces and one accessible 
parking space are located on the south side of 
the building. Seven parking spaces are located 
on the west side of the building. The number of 
standard parking spaces for commercial build- 
ings must comply with local ordinances. The 
number of accessible parking spaces is based on 
the Americans with Disabilities Act guidelines, 
which state that parking lots with 25 or fewer 
standard parking spaces must provide at least 
one accessible parking space. Each parking space 
has a concrete bumper to prevent vehicles from 
driving too far into the space. 


Triangles indicate the direction of vehicular 
traffic flow. Two-way traffic is permitted in the 
main parking area to the south of the Branch 
Bank. One-way traffic is indicated from the south 
parking area to the auto teller and continues 
to the northwest exit to the highway. One-way 
traffic is also indicated in the west parking area. 
Vehicles may enter or exit from the southeast 
and southwest driveways. The northwest drive- 
way is for exiting only. 

Sidewalks leading to the front and side en- 
trances of the Branch Bank are 6'-0" wide. Side- 
walks along the south and west parking areas 
are 5'-0" wide. An accessible ramp is provided 
adjacent to the accessible parking space. Ап 
existing sidewalk is shown along the highway 
on the west side of the building. New asphalt 
paving and concrete are required at the junc- 
tion of the northwest driveway and the highway. 
New asphalt paving is required at the southwest 
driveway and new concrete is required at the 
southeast driveway. 


Floor Plan, Sheet A-2 


The basic footprint of the Branch Bank is a 
40'-0" x 56'-0" rectangle with an L-shaped area 
projecting toward the highway. All areas of 
the bank are clearly defined on the Floor Plan. 
These areas include a Lobby, Automated Teller 
Machine (ATM) Vestibule, Closing Office, Teller 
Area, Manager's Office, Secretary Area, Storage 
Vault, Workroom, Lounge, Janitor Closet, and 
Men's and Women's Restrooms. 

The Lobby extends across the building from 
the north wall to the ATM Vestibule on the south. 
The Lobby comprises the largest uninterrupted 
floor area in the Branch Bank. Glass walls are 
located along the south and west and large 
windows are installed in the north wall of the 
Lobby. The Lobby is entered through either the 
main doors on the west side of the building or 
the ATM Vestibule doors on the south side of the 
building. All doors providing access to the Lobby 
are "A" doors. The Door Schedule, Sheet A-3, 
provides detailed information about the doors 
in the Branch Bank. 


The ATM Vestibule provides access to the ATM 
when the Branch Bank is closed. The interior set 
A “А” doors is secured when the Bank is closed 
and the exterior set of doors remains unlocked. 

The Cloning Office provides privacy for business 
trarsactuns. This large office area can be entered 
through two “С” doors located directly across the 
Lobhsy from the Teller Area. The Door Schedule, 
Sheet А-3, provides detailed information about 
the "C^ doors The wall separating the Closing 
Office from the 1 лййуу is gypsum board over 2 х 6 
wood studs spaced 16" OC. Additional information 
euncerning finish for the Closing Office is provided 
on the Initerwr Finish Schedule, Sheet A-3. 

Mist of the business of the Branch Bank is 
суті at the counter in the Teller Area. 
The counter is conveniently located on the east 
side A the Loblyy and is in view when entering 
from either set of entrance doors. Detail 8 and 
Interior Elevatien 10, Sheet A-4, contain dimen- 
«ions and Aher information required to com „аа 
the counter. 

Banking activities in the customer areas can 
be observed through the glass partitions in the 
Manager's Office. The Interior Finish Schedule, 
Sheet A-2, notes that the partitions are V4" plate 
glass in bronzed, anodized aluminum frames. 
The "E" door of the Manager's Office is detailed 
in the Door Schedule, Sheet А-3. 

The Secretary Area is open to the Lobby and 
immediately adjacent to the Manager's Office and 
the Teller Area. The location of the Secretary Area 
provides the secretary with an excellent view of 
the hanking activities. A railing, shown on Detail 
9, Sheet А-4, separates the Secretary Area from 
the Teller Area. The 3’-4” high railing is framed 
with 27 4% and capped with ^4" thick oak. A 2-0” 
gate ín the railing provides entrance into the 
Teller Area. The wall separating the Secretary 
Area from the Lounge is omstructed with gypsum 
board fastened to 2 / 6 wood studs spaced 16" OC 
The "E" deor located in this frame wall is detailed 
in the Door Schedule, Sheet А-3. 

The Storage Vault is immediately behind the 
Telier Area, and is consequently isolated from in- 
advertent entry by unauthorized personnel. Note 
the wall material and thickness of the Storage 
Vault. Section 1, Sheet А-4, provides additional 


Pi 
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inførmation concerning the vault floor, walls, and 
ceiling. The “J” door of the Storage Vault is stain- 
less steel and can swing 1507. 

The Workroom is located directly behind the 
Teller Area and between the Storage Vault and 
Lounge. The Floor Plan indicates 1 x 2 furring 
strips on the 1-0” core-filled concrete masonry 
unit wall separating the Storage Vault and 
Workroom. Gypsum board is applied to the 
furring strips. A 2'-0" deep closet is located 
behind a “С” door. The closet contains a shelf 
and rod. The Workroom is entered through a 
"D" door. 

The Lounge, designed for employee use, can be 
entered through an “Е” door from the Secretary 
Area or through an “F” door from the rear of the 
Teller Area near the Workroom. A 39" kitchen 
area unit is located in one corner of the Lounge 
and the Janitor Closet is behind the east wall. А 
gypsum board soffit is installed over the kitchen 
area unit. 

The Janitor Closet contains a mop sink, 
20-gallon electric water heater, and electrical 
panels for the Branch Bank. А “С” door provides 
entry into the Janitor Closet. 

The Men's and Women's Restrooms are located 
Af a short hallway from the Lounge. Each Restroom 
contains a water closet and vanity-mounted 
lavatory. A floor drain, indicated by the abbre- 
viation “FD,” is located in each Restroom. The 
Restrooms are entered through ^H" doors. Both 
Restrooms are designed to provide access to 
employees with disabilities. 


hoa biu roof wide-flonge бар» support open web ља 


joists for ће roof decking. 
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The Floor Plan must be studied in conjunc- 
tion with other sheets in the set of prints to gain 
detailed and complete knowledge of all aspects 
of the Branch Bank construction. For example, 
while the Floor Plan, Sheet A-2, shows all doors, 
their location, and their direction of swing, the 
Door Schedule, Sheet A-3, must be studied to 
determine size, type, material, frame, casings, 
and hardware for each door. 


Exterior Walls. The exterior walls are face brick 
with concrete masonry unit (CMU) backing. With 
the exception of the Storage Vault walls, all ex- 
terior walls are 1'-0" thick. The exterior walls of 
the Storage Vault are 1'-4" thick and are made 
of 17-0” CMUs in which the cores are filled solid 
with concrete. The CMU wall is then faced with 
4" brick. Wood furring is installed on the inte- 
rior surface of the exterior walls except for the 
Storage Vault. Gypsum board is applied to the 
furring strips as a finish. Walls and partitions for 
the Storage Vault are specially constructed and 
reinforced for security. Cutting planes are indi- 
cated through the masonry exterior walls in two 
locations. Additional information regarding these 
sections is shown in Sections 1 and 2, Sheet 4. 


Glass Walls, Windows, and Exterior Doors. 
Fixed glass walls and windows are shown on 
the west and south sides of the Branch Bank. 
Fixed glass walls and windows do not open. Di- 


mensions to locate glass walls and windows are 
ed on the Floor Plan, Sheet A-2. Cutting 


planes denoting Sections 3 and 4, Sheet А-4, are 
shown on the Floor Plan. These sections provide 
additional information about the glass walls, 
doors, and windows. 

Exterior doors and ATM Vestibule TM are 
“А” doors, and are referenced to the Door Sched- 
ule, Sheet A-3. Door size, type, material, frame, 
and hardware are noted. “A” doors are the only 
paired doors for the Branch Bank. 


Federally insured banks and savings 
institutions are regulated under the Bank 


Protection Act, which specifies minimum 
construction requirements for vault floors, 
walls, and ceilings. 


Partitions. Most full-height partitions are con- 
structed with 2 x 6 wood studs and finished with 
gypsum board. The Finish Schedule, Sheet A-3, 
indicates the finish that is to be applied to the 
walls and partitions in all rooms. The partition 
between the Men's and Women's Restrooms and 
the Manager's Office is constructed differently 
than other wood-framed partitions in the Branch 
Bank. See Detail 1, Sheet A-2. This partition is 
constructed with 2 x 6 plates with 2 x 4 studs 
spaced 16" OC in an offset arrangement to form a 
thicker partition, allowing insulation to be placed 
around the offset studs. Vinyl-covered fiberglass 
blanket insulation is placed in the partition to 
provide better sound-deadening properties. 

Two partitions for the Manager's Office are 
glass. The Finish Schedule, Sheet A-3, indicates 
the partitions are 14” plate glass in bronzed, an- 
odized aluminum frames. The glazing is flush. 
These glass partitions provide an open look to the 
main customer area of the Bank while providing 
the manager a certain amount of privacy. 


Roof. The 3%” pipe columns along the west 
wall and in the partition behind the Secretary's 
Area are shown on the Floor Plan, Sheet A-2. 
The footing for a 3%” column is shown in Detail 
2, Sheet A-1. The Roof Plan, Sheet A-3, shows 
column location and notes the size and location 
of connecting structural steel. 

The roof extends beyond the face of the build- 
ing. A wide soffit begins at the exterior wall 
outside of the Janitor Closet, surrounds three 
sides of the building, and ends at the northwest 
corner. The soffit is shown with a hidden line 
on the Floor Plan since the soffit is more than 
5'-0" above the finish floor elevation. The un- 
derside of the soffit is finished with waterproof 
gypsum board that will withstand exposure to 
the weather. Detail 7, Sheet A-4, shows the sof- 
fit details. The roof overhang is also shown on 
Detail 6 and Sections 1 to 4, Sheet A-4. 


Concrete Work. The location of a future island 
and auto teller installation is shown on the Floor 
Plan, Sheet A-2. The window and counter for 
the auto teller are to be installed during initial 
construction. The note “FUTURE” indicates that 
the auto teller will be installed at a later date. 


The canopy over the island will also be installed 
later. The Foundation Plan, Sheet A-1, provides 
additional information about the auto teller. 

Concrete walkways are shown on the Floor 
Plan, Sheet A-2. Additional information regard- 
ing the walkways is obtained from the Site Plan, 
Sheet A-1. Both walkways leading to the building 
are 6'-0" wide. An accessible ramp with a non- 
slip finish is provided adjacent to the accessible 
parking space. 

A concrete curb is shown along the north wall 
of the Branch Bank on the Site Plan, Sheet A-1, 
Floor Plan, Sheet A-2, and Section 3, Sheet A-4. 
The curb is 10" wide at the northeast corner and 
extends to 2'-0" wide at the northwest corner. 
The curb ensures adequate clearance between 
the north wall of the building and vehicular traf- 
fic on the driveway. The night depository, located 
in the north exterior wall, is also protected by 
the concrete curb. 


Hardware such as grab bars is required 


for restrooms in commercial and public 
buildings and must be installed according 
to ADA guidelines. 


Equipment. Built-in counters for the Teller 
Area are shown on the Floor Plan, Sheet A-2. 
Notations shown by the counter on the Floor 
Plan refer to Detail 8 and Interior Elevation 10, 
Sheet A-4. The details provide dimensions for 
building the counter. 

The water heater, mop sink, and electrical 
panels are located in the Janitor Closet. The 
kitchen unit shown in the Lounge is a compact 
unit containing a stove, refrigerator, and sink. 
Compact units are often used for commercial ap- 
plications where space is limited or larger equip- 
ment is not required in order to accommodate the 
number of employees in the building. 

Detail 2, Sheet A-2, shows an elevation of the 
Women’s Restroom wall. The maximum heights 
specified conform to the ADA guidelines. The 
Men’s Restroom, in which the fixtures are laid 
out on the opposite hand, is also finished as 
shown in this elevation. Tile on the Restroom 
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wall extends 4’-0” above the finished floor. Infor- 
mation about the surface-mounted mirror and 
wall-hung lavatory is provided. 


Elevations, Sheet A-5 


The Elevations, Sheet A-5, are based on the Floor 
Plan, Sheet A-2, and are drawn at the same 
scale for easy reference. Foundation walls and 
footings are indicated with hidden lines on the 
four elevations on this sheet. While information 
concerning footings is provided, Sections 1 to 4, 
Sheet A-4, should be referred to for additional 
information. Details regarding the overhang 
structure finishes and other exterior wall fin- 
ishes are provided on all elevations. 

The West Elevation shows the front of the 
Branch Bank that faces the highway. The doors 
and window wall shown in the West Elevation 
are part of the Lobby. Sign letters are to be ap- 
plied to this wall. The upper row of letters is 8” 
high and the lower row of letters is 6” high. The 
North Elevation shows a window in the Closing 
Office, the north Lobby windows, and the auto 
teller window. The night depository is also locat- 
ed on the north wall. The South Elevation shows 
the ATM Vestibule exterior entrance doors, part 
of the Lobby window wall, and a window in the 
Closing Office. The East Elevation is a solid wall 
with no openings. 


"b 


The concrete curb is shown on the Site Plan, Sheet А-1. 
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Insulation board of an exterior insulation 
and finish system is placed on walls in 


a running bond pattern so joints are 
staggered and do not occur over sheathing 
joints. Edges of insulation board are 
interlocked at the corners. 


Windows and Doors. Fixed-sash windows in 
the Closing Office and in the north wall of the 
Lobby are М” polished plate glass with a hori- 
zontal bar located 2'-6" above the finished floor. 
The window for the auto teller counter is made 
of bullet-resistant glass and is to be supplied by 
the auto teller manufacturer. 

Fixed-sash glass window walls are placed 
along the south and west sides of the Lobby. 
Glass doors are integral parts of the metal 


Exterior Insulation and Finish System (EIFS) m 


Figure 8-3 
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frames for the window walls. Square metal mem- 
bers that conceal the pipe columns supporting 
the roof each measure 5” x 5”. 


Roof Projection. The roof projection is refer- 
enced to Details 6 and 7, Sheet A-4. The details 
show the open web steel joists and the rough 
wood framework required to support the facing 
and the soffit. Exterior insulation and finish 
system (EIFS) is specified for the wide facing 
along the roof projection. An exterior insulation 
and finish system (EIFS) is an exterior finish sys- 
tem consisting of exterior sheathing, insulation 
board, reinforcing mesh, a base coat of acrylic 
copolymers, and a finish of acrylic resins. See 
Figure 8-3. This material provides additional 
energy efficiency to the Bank structure. The bot- 
tom of the soffit is supported from 2 x 6 lookouts 
and is finished with waterproof gypsum board. 


1/2” EXTERIOR GRADE 
PLYWOOD SHEATHING 


INSULATION BOARD 


REINFORCING 
MESH EMBEDDED 
IN BASE COAT 


p* COAT 


FINISH COAT 


Figure 8-3. An exterior insulation and finish system (EIFS) is applied to the vertical panels of the roof projection. 


Footings and Foundations. The finished floor, 
finish grade, and footing elevations are shown on 
the Elevations, Sheet A-5. The finished floor el- 
evation is 6" above the finished pavement on the 
north side of the building. See the West Eleva- 
tion, Sheet A-5. The finish grade is at the same 
elevation on all Elevations except the North 
Elevation where the concrete curb is shown, and 
between the North and South Elevations where 
the driveway is shown. The driveway on the 
north side of the Branch Bank, which is 6" below 
the finished floor elevation, follows the curb and 
the wall under the Closing Office window. 

Hidden lines below the grade line on each 
Elevation indicate the footings and foundation 
walls. Vertical hidden lines occur at foundation 
corners and are identified by referring to the 
Foundation Plan, Sheet A-1. The deep founda- 
tion shown on the North Elevation is for the auto 
teller equipment. The top of the foundation wall 
is 8" below the finished floor elevation and 4" 
below finish grade. Two rowlock courses of brick, 
with one course showing above grade, are placed 
under the Lobby windows and the windows in 
the Closing Office. Refer to Detail 2, Sheet A-1. 

Foundation footings are shown on the Founda- 
tion Plan, Sheet A-1. Three #4 rebar run continu- 
ously in the footings. Four #4 rebar are placed 
in column footings. Masonry reinforcement is 
placed in alternate horizontal course joints in 
the CMU foundation walls as indicated on the 
Foundation Plan, Sheet A-1. 


Steel Members. The locations of the ends of 
steel wide-flange beams that support open web 
steel joists are shown on the North and South 
Elevations, Sheet A-5. Beam sizes specified vary 
from 8" to 14". 


Foundation Plan, Sheet A-1 

The Foundation Plan, Sheet A-1, is drawn to the 
scale 1⁄4” = 1'-0". Additional information about 
the foundation footings and walls, piers, and 
concrete slab is shown on the West Elevation, 
Sheet A-5, Details 1 and 2, Sheet A-1, and Sec- 
tion 2, Sheet А-4. 


Foundation Footings. Foundation footings 
transfer the load of a building and foundation walls 
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to the supporting earth. Footing size increases as 
the load increases or as the load is concentrated 
in one area. А concrete footing 1'-0" thick and 2’-4” 
wide under 1'-0" thick CMU foundation walls 
forms most of the foundation. Three #4 rebar run 
continuously throughout the footing. The footing 
varies in width under the Storage Vault founda- 
tion, under the non-load-bearing walls of the Lobby, 
and around the auto teller pit. 

Steel columns supporting the roof structure 
are located in the window wall. These columns 
and other columns toward the rear of the build- 
ing are supported on 16" square concrete piers. 


Foundation Walls. The CMU foundation walls 
are 2'-8" high. See South and West Elevations, 
Sheet A-5. CMU walls are 8", 12", or 16" thick. 
Pilasters with an 8" concrete cap are constructed 
where columns will be located in the Lobby walls. 
See Detail 2, Sheet A-1. Concrete columns, re- 
inforced with four #4 rebar that extend into the 
footing, support the steel columns at the rear of 
the building. See Section 2, Sheet A-4. A liquid 
waterproofing membrane is applied to the out- 
side of the foundation walls as detailed in the 
specifications. As shown in Detail 6, Sheet A-4, 
Styrofoam" insulation, in 1” thick by 24" wide 
pieces, is fastened to the inside of the foundation 
walls to increase energy efficiency. 


Floor Slab. The concrete floor slab, which is 4" 
thick, is placed over a 4 mil polyethylene (PE) va- 
por barrier and at least 4" of crushed stone. The 
slab is reinforced with 6 x 6—W1.4 x W1.4 welded 
wire reinforcement. All under-slab piping, conduit, 
ducts, and other materials must be in place and 
verified before concrete for the slab is placed. 

The slab termination at the walls is shown in 
Details 1 and 2, Sheet A-1, and in Detail 6 and all 
of the sections on Sheet A-4. Note that the slab is 
thickened at the column-bearing west wall. 

As noted in the Foundation Plan, Sheet A- 
1, the slab is depressed below the restrooms, 
providing space to lay the thinset mortar bed 
and a ceramic tile floor that will finish flush 
with the top of the slab. A 4" ABS drain line 
that must be roughed-in prior to placing concrete 
for the depressed slab extends to the sanitary 
sewer system. 


Underslung joists are supported by their top chords. 
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Auto Teller. Electronic and electrical controls 
and pneumatic tubes are used to efficiently 
transport cash, checks, and other currency and 
papers between customer and teller. The auto 
teller for the Branch Bank is to be completed 
later. However, as many provisions as possible 
are included at the time of initial construction to 
reduce future costs when the island and canopy 
are constructed. See the Site Plan, Sheet A-1. 

Section 1, Sheet A-1, is related to the Founda- 
tion Plan, Sheet A-1. Note the cutting plane and 
the direction in which the section is taken in the 
Foundation Plan. Section 1 shows two walls of 
the auto teller pit and the masonry wall sup- 
ported by a reinforced concrete beam. A PVC 
tube extends beyond the future island to provide 
space for the auto teller equipment. The notation 
on the Foundation Plan indicates an opening is 
to be provided in the floor of the Bank for the 
passage of the pneumatic tubes and wiring. The 
sump pump and the access hole indicated in the 
Foundation Plan do not show in the section be- 
cause they are behind the cutting plane. 


Li 
E 


Under-Slab Piping. The notation on the Foun- 
dation Plan, Sheet A-1, VERIFY THAT ALL 
UNDER-SLAB PIPING, CONDUIT, DUCTS, 
ETC., ARE IN BEFORE PLACING SLAP" alerts 
all tradesworkers to the importance of this as- 
pect of construction. Certain plumbing features 
are shown on the Foundation Plan. Downspouts 
convey rainwater from the roof through pipes in 


the masonry walls. À 3" downspout is indicated in 
the north masonry foundation wall as shown on 
the Foundation Plan. The 3" downspout connects 
to a 4" polyvinyl chloride (PVC) pipe running 
south where the pipe connects with the discharge 
from the sump pump. Depending on various local 
building codes and ordinances, sump pumps may 
not be permitted to connect to the sanitary sewer. 
In areas where this connection is not permitted, 
the sump pump would be piped onto the ground 
surface, where the stormwater could be used to 
provide water for plants and other landscaping, 
or onto the driveway away from pedestrian traf- 
fic. The 4" PVC pipe passes under the floor slab, 
continuing out through a 6" pipe to a storm sewer 
in the street at the south end of the lot. The soil 
pipe to the sanitary sewer system is shown in its 
approximate location. Other water supply lines to 
and drainage lines from the Restrooms, Janitor 
Closet, and kitchen unit are not shown. 


Steel Structure, Roof, and Lintels, Sheet A-3 


The main feature of the steel structure for the 
Branch Bank is the use of open web steel joists. 
Open web steel joists are a combination of steel 
angles that serve as top and bottom chords with 
diagonal steel bars for reinforcement, creating 
a truss effect. Open web steel joists are particu- 
larly useful in light construction because they 
can span great distances, are lightweight, and 
the open webs provide for the installation and 
passage of conduit, pipes, and ducts. 

The Roof Plan, Sheet A-3, and a variety of 
sections and details on Sheet A-4 provide infor- 
mation about the steel structure. The open web 
steel joists are supported by masonry walls and 
structural steel members. See Figure 8-4. Vari- 
ous sizes of open web steel joists are used and 
are selected based on their spans and the loads 
to be supported. 

The most common type of open web steel joist 
is underslung. An underslung joist is a joist that 
is supported by its top chord. Refer to the joists 
over the Storage Vault at the northeast corner 
in Figure 8-4. The top chords of the joists rest on 
bearing (weld) plates that are securely anchored 
in the masonry. 
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Figure 8-4. Open web steel joists are supported by concrete masonry unit (CMU) walls or structural steel members. 


The top of the masonry wall is constructed 
using a reinforced concrete bond beam. The bond 
beam is formed using CMU lintels that are filled 
with concrete and reinforced with rebar. See the 
exterior wall of the Storage Vault in Section 1, 
Sheet A-4. The bond beam ties the walls together 
into a single unit. After the joists are lifted into 
position, they are tack welded to maintain their 
alignment. Other underslung joists rest on the 
exterior wall and on wide-flange beams to which 
they are securely welded. 

Wherever the joists cantilever (project beyond 
the wall) on the east or west side of the Branch 
Bank, they are modified with square ends to 
support the facing panels and soffit. See Detail 
6 and Sections, Sheet A-4. Section 1 shows the 
joists where they pass through a masonry wall, 
and Detail 6 shows the support by a wide-flange 
beam over the glass window wall of the Lobby. 
The end joists at the north and south sides of 
the building are supported by short wide-flange 
beams embedded in the masonry and fastened 


with anchor bolts, and by the ends of a large W14 
beam and W8 beams. 
An 8” masonry parapet is constructed sur- 
rounding the heat pump location as shown on the 
i -3, and Section 2, Sheet A-4. 
A parapet is a low protective wall. The parapet 
rests on a W8 x 24 beam and a W12 x 27 beam. 
On the other sides, the parapet rests on a con- 
tinuation of the masonry of the Storage Vault 
wall and the exterior wall. Two 12” x 8” openings 
at roof level are provided for roof drainage. 
Special steel members include a W12 x 27 
beam under the parapet where the heat pump 
is located. A М” x 7” steel plate is welded to the 
wide-flange beam to provide a wider base for the 
masonry above. Steel angles are used to frame 
the curbs for the Restroom fans and heat pump 
at the roof. See Details 1 and 2, Sheet A-3. 
Corrugated steel decking is welded to the 
open web steel joists. See Details 6 and 7, Sheet 
A-4. Welded wire reinforcement (6 x 6—W1.4 x 
W1.4 WWR) is then laid into position and 212" 


290 Printreading for Residential and Light Commercial Construction 


of lightweight concrete, using perlite as an ag- 
gregate, is placed. Perlite is a volcanic siliceous 
rock, crushed and heated at a high temperature, 
which expands it into lightweight glassy par- 
ticles. A five-ply built-up roof of tarred felt and 
pitch is then applied. The surface is finished with 
fine gravel. Details 6 and 7, Sheet A-4, show the 
forming of the roof edge with 4 x 4s that act as 
an edge form for the concrete and provide an 
installation surface for the metal fascia. 


Lintels. The windows in the window wall on the 
West Elevation do not need lintels because the 
wall is non-load-bearing. Details 6 and 7, Sheet 
A-4, show the blocking required to close the gap 
to the open web steel joists above and to provide 
a means for fastening ceiling and soffit materi- 
als. A reference is made on the North Elevation, 
Sheet A-5 to Detail 5, Sheet A-4, for the lintel 
over the north Lobby windows. Detail 5 shows 
two 2 x 10s serving as a lintel over the windows. 
The masonry wall shown in Detail 5 is beyond 
the opening. Lintels over the auto teller window 
and the two windows in the Closing Office are 
made of CMU lintels that are filled with concrete 
and reinforced with rebar. See Figure 8-5. 
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Figure 8-5 
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Figure 8-5. Reinforced concrete lintels are constructed 
for the Branch Bank. 


Details 1 and 2, Sheet A-3, show the roof slab 
against the heat pump and fan opening curbs. 
The slab is placed at an angle at the fan curb, 
while a 1 x 6 cant strip provides the transition at 
the heat pump curb. Three roof drains are shown 
on the Roof Plan, Sheet A-3. The roof drains are 
connected to 3" diameter pipes in the space be- 
tween the ceiling and roof and carry rainwater 
to downspouts in the walls. Four 4" diameter 
overflow pipes extending 177" above the roof, 
pass through the roof projection. The manner in 
which the overflow pipes are installed and flashed 
is shown in Detail 7, Sheet A-4. 


Sections, Sheet A-4 


Sections show interior elevations and finish de- 
tails and structural features of walls, partitions, 
foundation, and roof support. The cutting planes 
for sections in the Branch Bank are shown on 
the Floor Plan with direction arrows and refer- 
ence numbers. As with other elements on a set 
of prints, the means used to note the reference 
numbers may vary from one set of prints to 
another. One convention used to express refer- 
ence numbers specifies the sheet number first, 
followed by the detail or section number on the 
sheet. See Figure 8-6. Sheet A-4 contains four 
sections taken through the building and addi- 
tional sections through the counter. 


SECTION OR 
DIRECTION DETAIL NUMBER 
OF SIGHT 
ак 
ARCHITECTURAL SHEET 
PLANS NUMBER 


Figure 8-6. References key cutting planes to details and 
sections. 


Section 1, Sheet A-4. Section 1 is a view taken 
parallel to the north wall looking toward the wall. 
The cutting plane passes through the Closing Of- 
fice, Lobby, Teller Area, апа Storage Vault. See 
Floor Plan, Sheet A-2. Brick and the reinforced 
concrete bond beam are two structural features 
included in Section 1. The frame partition is 


shown extending above the ceiling and lower 
chord of the open web steel joists and is anchored 
by bolts. The ceiling over the auto teller area is 
dropped to a clear height of 8'-0" using suspended 
eggcrate luminous ceiling tile. A complete descrip- 
tion of the reinforced concrete slab ceiling for the 
Storage Vault is provided. The edges of the ceiling 
project into the masonry walls. 


Section 2, Sheet A-4. Section 2 is taken through 
the Workroom, Teller Area, and Lobby looking 
south. The cutting plane passes through the roof 
where the heat pump is located. The closet door is 
to the left. The next door to the right leads to the 
Lounge. The doors and window wall to the right are 
in the south wall of the Lobby. Details of the wood 
railing between the Teller Area and the Secretary 
Area are shown. This railing, which is shown on 
the Floor Plan, Sheet A-2, could be mistaken for a 
partition if Section 2 was not provided. Detail 9, 
Sheet A-4, provides additional information about 
the railing. 

The glass partition and door for the Manager's 

Office appear beyond the railing. The suspended 
acoustical ceiling is shown with a reference to 
Detail 7, Sheet A-4, for more information. The 
ceiling height in the Workroom and Restrooms 
is 8'-0". The ceiling in the Janitor Closet extends 
to the joists. Parapet support and wall construc- 
tion on the roof is indicated. The parapet is 8" 
solid brick capped with a 2 x 8 and finished with 
aluminum coping. 
Section 3, Sheet А-4. Section 3 is taken through 
the Lobby looking west and shows the wide expanse 
ofthe window wall, including the double entrance 
doors in the ATM Vestibule and Lobby. The two 
doors to the right lead to the Closing Office. The 
concrete curb outside the north wallis shown with 
dimensions and reinforcement requirements. 


Section 4, Sheet A-4. Section 4 is taken through 
the Lobby looking east to show the arrangement 
of the teller counter and details of the glass parti- 
tion in the Manager's Office. The right side of the 
Teller Area shows the finished appearance of the 
counter. The suspended ceiling over the Teller Area 
is shown with gypsum board above. The doors from 
left to right are the Storage Vault door, Workroom 
door, and Lounge door. The railing to the right of 
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the counter separates the Teller Area from the 
Secretary Area. 


Detail 8, Sheet A-4. Detail 8 is taken through the 
counter in the Teller Area. The counter has two 
working surfaces. The surface used by the tellers 
is 40" high. The surface used by bank customers 
is 54" high. Plastic laminate is applied to these 
surfaces. Metal cabinets installed beneath the 
counter are not in the contract. 


Interior Elevation 10, Sheet A-4. Interior Eleva- 
tion 10 is taken as if looking at the teller side of 
the counter. The wood shelf unit is supplied by the 
general contractor. Letter and numerical designa- 
tions refer to metal cabinets that are not part of 
the Branch Bank contract. 


Details, Sheets A-1 to A-4 

Details are generally sections that are enlarged 
to present detailed information that could not be 
clearly shown at a smaller scale. Details may also 
be plans, sections, or elevations. 


Section 1, Sheet A-1. Section 1 shows a section 
taken through the auto teller pit. The detail is 
drawn to the scale of %” = 1'-0". Foundation foot- 
ings are 1'-8" wide and 1’-0” high and are reinforced 
with three #4 rebar. 

Drain tile is shown along the bottom of the foun- 
dation footing. Details of the 12” polyvinyl chloride 
(PVC) pipe for installation of future auto teller 
island equipment are also provided. Compacted 
fill is placed over the PVC pipe and covered with 
asphalt. Future work is indicated even though the 
complete construction of the auto teller is not part 
of this contract. 


Detail 2, Sheet A-1. Detail 2 shows that the 
pipe columns in the Lobby window wall rest on a 
concrete base which forms the top of the founda- 
tion wall. The detail also shows the relationship 
between the brick masonry and the floor slab. 
The slab is increased in thickness from 4" to 8" 
and rests on the 8" concrete base. The Styrofoam™ 
insulation extends to the top of the foundation wall 
and is also installed behind the courses of brick. 
No scale is indicated for this detail. 


Section 3, Sheet А-2. Section 3 is a section taken 
through the soffit over the teller counter. The 
detail is drawn to the scale of 1⁄4” = 1", which is 
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one-quarter size. The detail provides informa- 
tion about rough framing and methods used to 
suspend the soffit panels. 

Gypsum board is also indicated on Detail 3. 
The eggcrate ceiling is suspended with exposed 
tees. One of the tees is shown at the corner. See 
Figure 8-7. 


BOTTOM OF BAR JOISTS 


| |EGGCEATS& 
CRILING 


METAL TEES 
` SUPP 
CEILING PANELS — 


COVE 4 SOFFIT- 2 SIDES 


of TELLER AREA kat 1" 


Figure 8-7. Sections show detailed information about 
construction of the soffit over the teller counter. 


Other Details. Details 1 and 2, Sheet A-3, show 
the wood framing members, flashing, and open- 
ing dimensions. These details were previously 
described. 

A number of references have been made to De- 
tails 5, 6, and 7, Sheet A-4. Sections 8 and 9, Sheet 
A-4, show sections through the teller counter and 
railing, and provide all of the information required 
to construct them. The rough framework, plywood, 
blocking, and finish are carefully detailed. 

Detail 10, Sheet A-4, displays the arrangement 
of metal cabinets in the Teller Area shown from the 
teller’s side. The manufacturer number is noted for 


Refer to the CD-ROM in the back of the book for Chapter 8 Quick Оиіг®%апа 
related printreading and reference material. 


each unit. Detail 10 and Section 4, Sheet А-4 should 
be compared to each other to gain a complete un- 
derstanding of the counter construction. 


Schedules, Sheet A-3 


Schedules are an important component of a set of 
prints since they consolidate and readily display 
information about similar items. The schedules 
included in a set of prints vary with the complexity 
of the project. The Branch Bank plans contain an 
Interior Finish Schedule and a Door Schedule. A 
window schedule is not provided by the architect 
since only fixed-glass windows are specified for the 
Branch Bank. 


Interior Finish Schedule. The Interior Finish 
Schedule provides information about the finishes 
for floors, walls, and ceilings. The type and size of 
baseboards for walls are also indicated. Note that 
the carpet is not a part of this contract. Four differ- 
ent types of paint and stain finishes are detailed, 
and are noted as Finish 1, 2, 3, and 4. 


Door Schedule. The Door Schedule describes 
each type and size of door, including the finish and 
frame. Reference numbers on the Floor Plan, Sheet 
A-3, identify the location of each door. Three pairs 
of entrance doors of aluminum are to be furnished 
with medium stiles. A stile is a vertical member of 
a door. “В” doors are solid wood doors with particle- 
board cores and ventilating louvers. A *G" door is 
specified for the Janitor Closet, and ^H" doors are 
solid wood doors specified for the Restrooms. 

The doors leading to the Manager's Office, Clos- 
ing Office, and Restrooms have locksets. A lockset 
is a complete assembly of a bolt, knobs, escutcheon 
plates, and mechanical components for securing a 
door. Locksets are typically keyed and have rect- 
angular or beveled bolts, or both. Doors “E,” “F,” 
and “С” have latchsets. A latchset is a mechanical 
device used to hold a door shut when it is closed. 
Latchsets usually have beveled bolts and are not 
keyed for security. 


Мате 


Completion 


True-False 


T 


ол 


Review Questic 


m. & - 


Date 


1. A(n) isa unit that provides heating or cooling for a building. 


2. The survey drawing provides a means of determining elevations from 
datum points or — 


3. The point of is a point from which measurements and elevations are 
taken. 


4. are drawn to a larger scale to show the object more clearly. 


5. A(n) ___ provides complete information on the type and size of doors 
specified. 


6. Studs in walls and partitions may be — to allow insulation to be 
placed around the studs. 


7. А(п) ___ has arrows on each end to indicate the direction of sight. 
8. ___ windows cannot be opened. 
9. Concrete foundation footings are usually reinforced with — 


10. A surveyor's tape measure is divided into tenths and hundredths of a(n) 


1. A section is commonly shown with closely spaced parallel lines drawn 
horizontally through the object. 


2. A site plan locates and identifies the property lines and corners. 


3. Floor plans showing room size and layout are drawn with the line of 
sight parallel to the floor. 


4. Elevation symbols on prints often resemble a target. 


5. The size of a foundation footing is increased as loads are concentrated 
in one area. 
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6. Concrete floor slabs must be poured at the same elevation throughout a ° 


building. 

7. Downspouts should always be run on the outside of exterior walls. 

8. A floor drain always requires the pumping action of a sump pump. 

9. A W12 x 27 beam weighs more per foot than a W14 x 34 beam. 
10. Hidden lines on floor plans indicate features over 5'-0" above the floor. 
11. Wide-flange cannot be adequately supported by masonry walls. 

12. Parapet may be wood-framed or masonry construction. 
13. Acoustical ceilings must be suspended to prevent sound transmission. 
14. Latchsets do not have keyed locks. 


15. Door schedules describe each type and size of door, including the finish 
and frame. 


16. Stiles are horizontal members of a door. 


17. Locksets may have rectangular, beveled, or rectangular and beveled 
bolts. 


18. Prints drawn to the scale of 1⁄4” = 1-0" are one-quarter actual size. 


19. Site plans may be used to determine if property setbacks comply with 
local ordinances. 


20. Open web steel joists may be utilized in constructing cantilevered roofs. 
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Trade Competenc 
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Name |. |.- | | | | "Рае 


Refer to plans for the Branch Bank. 


SHEET A-1 
Completion 
1. А(п) — wide driveway is on the east side of the building. 
2. The sump pump drains into a 4” ___ pipe that runs beneath the 
concrete slab. 
3. . diagonal parking spaces are provided on the west side of the 
Branch Bank. 
4. The concrete slab is thickened to — at the foundation walls. 
5. The sump pump has a 6.6 A, ___ HP motor. 
6. The Site Plan is drawn to the scale of 1” = — ' 
7. A(n) ___” diameter pipe is connected to the 3" downspout on the west 
side of the building. 
8. One parking space is provided in the south parking lot. 
9. The west property line extends — ' along the highway. 
10. The northwest corner of the building is located ___ from the west 
property line. 
SHEET A-2 


Multiple Choice 


1. The fan register in the Women's Restroom is located. 


A. on the wall across from the water closet 

B. in the floor near the east wall 

C. 3" above the baseboard beneath the lavatory 
D. high on the wall above the lavatory 
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2. The water heater. . 
A. has a 30-gal. capacity 
B. is located at the ceiling 
C. is placed in the Janitor Closet 
D. all of the above 


3. The Teller Area .. 
A. is immediately adjacent to the Restrooms 
B. extends 8-0" from the front wall of the Storage Vault 
C. is partitioned off from the Lobby 
D. none of the above 


4. The main entrance doors А 


А. open to ће outside 
B. are paired 

C. are "A" doors 

D. all of the above 


5. Sillcocks for outside use are located on ће _ walls. 
A. north and south 
B. south and west 
C. south and east 
D. east and west 


6. The common partition between the Restrooms ___. 
A. is 80” high 
B. is 1-0" thick 
C. contains sound-deadening insulation 
D. has two 3%” x 8" ducts connected to a fan 


7. Exterior masonry walls аге — . 
A. of uniform thickness 
B. 4" brick over 8" concrete masonry units except for the Storage 
Vault 
C. painted concrete masonry units below and brick above 
D. none of the above 


8. The door for the Storage Vault. . 


A. swings flush against the Storage Vault wall 
B. is furnished and installed by Diebold, Inc. 
C. is a “J” door 

D. all of the above 


9. The partition between the Secretary Area and the lounge. . 

А. is framed with 2 x 4 wood studs 
B. has studs spaced 24" OC 
C. is 37-6” high 
D. conceals a steel column 

10. The north wall of the building — . 
A. is 577-4” long 
B. contains six windows 
C. includes two sets of "A" doors 
D. none of the above 
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SHEET A-3 


Completion 


SHEET A-4 


Completion 


1. The roof. is thickened to meet the curb for the exhaust fan. 
2. A(n} ___ beam runs from the southwest corner to the north wall of the 
building. 


З. The size of the — door is not given in the Door Schedule. 

4. ___ doors have marble thresholds. 

5. The Teller Area has a(n) ___ ceiling of 1%” eggcrate on exposed tees. 
6. The Roof Plan is drawn to the scale of __” = 1-0”. 


7. Signs are to be affixed to doors "B," "C," "E^ and"  ." 


8. Finished flooring in the Storage Vault is — tile. 
9. All doors are tempered glass. 


10. Doors "B," "C," "D," and "E" contain an 18" x 6" oak sight-proof 


Р 


11. Parapet openings аге capped with 7" х 18" steel plates that are 
thick. 


12. The coat closet floor is . 

13. — inch diameter overflow pipes are provided on roof overhangs. 
14. All wood doors are specified to receive ___ hinges. 

15. The north wall of the Teller Area is finished with ___ wallcover. 
16. Finish 1 specifies two coats of __ paint. 

17. Interior finish for the Lounge is the same as in the . 

18. Finish ___ is called for on counter shelves. 

19. All columns are " standard pipes. 


20. Storage Vault walls are to receive Finish. — 


1. The counter has a(n) __” high toekick on the employee side. 


2. The built-up roofing contains — plies. 
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3. __ #4 rebar run horizontally іп the concrete foundation footings. 
4. Four 4” plastic pipes are required for _ іп all roof overhangs. 


5. The railing between the Secretary Area and the Teller Area specifies 
a(n) — plate on the floor. 


6. The concrete curb is reinforced with two #__ rebar top and bottom. 
7. Detail 6 shows the roof overhang on the wall. 


8. Concrete masonry units in masonry walls are to be reinforced on 
courses. 


9. Parapets are __” solid brick. 
10. Ceiling height in both Restrooms is _. 


11. Detail 7 is taken from a cutting plane shown in Section... 


12. The exterior brick walls are anchored to the CMU walls with — clips. 
13. — plywood is used to finish the front walls of the counter in the Teller 
Area. 


14. Detail 7 is drawn to the scale of 1” = ___ 
15. The Storage Vault door can be seen behind the counter in Section. — 


16. Section — shows the Restroom partition extending to the top of the 
steel joists. 


17. A minimum of __” of crushed stone is required below the concrete slab. 


18. Doubled — form the lintel over the north Lobby window. 


19. The Storage Vault ceiling is a ___” concrete slab. 


20. The wood shelf unit in the counter receives Finish. . 


SHEET A-5 

True-False 
T F 1. The West Elevation is drawn to the scale of М” = 17-0”. 
Т F 2. The auto teller is not included in this contract. 
T F 3. Exposed OSB panels are placed completely around the building. 
T F 4. Exterior walls are brick on all sides of the building. 
T F 5. The exterior doors have a bronzed, anodized aluminum frame. 
T F 6. All plate glass window walls are %8” polished glass. 
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Multiple Choice 


7. А stepped foundation is required for the South Elevation. 
8. The concrete foundation footing is 1^0" thick. 


9. Two 12" x 18" openings are provided in the parapet. 


10. The night depository is located on the south wall of the building. 


1. The Site Plan, Sheet A-1, shows that Һе . 


A. building is located 40’-0” from the north property line 
B. face of the building is parallel to a true north-south line 
C. north and south property lines are parallel 

D. all corner angles of the lot are 90? 


2. Regarding elevations on the Site Plan, Sheet A-1, the . 


А. drive on the east and north sides of the building is at the same 
elevation for its entire length 

B. elevation of the finish floor is 101-0” 

C. parking area south of the building slopes from east to west and north 
to south 

D. sidewalks vary in elevation as much as 2’-0” 


З. Regarding foundation footings, — . 

А. all footings are shown extending 8" beyond each side of foundation 
walls 

B. rebar in footings are 1⁄4” in diameter 

C. the overall dimension of footings from north to south, including the 
auto teller pit, is 61’-2” 

D. the footings continue through the auto teller pit without changing 
elevation or size of reinforcement 


4. Regarding the foundation and the auto teller pit, — . 
A. the inside dimensions of the auto teller pit are 7-0” x 8’-4” 
B. CMU columns and pilasters support steel columns 
C. the cutting plane for the auto teller pit section is taken looking east 
D. foundation walls are either 8", 12", or 16" thick 


5. Drainage piping shown on the Site Plan, Sheet A-1, includes — . 
A. connections to three downspouts in the walls passing under the floor 
slab to the discharge pipe 
B. a sump pump discharge connecting to the septic tank 
C. a soil pipe from the building to a 900-gallon septic tank 
D. 4" plastic pipe under the slab 


6. Regarding walls and partitions shown on Sheet А-2, . . 
A. all exterior masonry walls have the same thickness 
B. all masonry walls have brick facing 
C. the frame partitions for the Closing Office and Lounge have a 6" 
nominal thickness 
D. the masonry partitions for the Storage Vault have lath and plaster 
over 1 x 2 furring on both sides 


299 


7. The Floor Plan, Sheet A-2, shows that ће _. 
A. Workroom and Janitor Closet exterior walls are stripped with 1 x 2 
furring for the application of lath and plaster 
B. soffit extending around the outside of the building is 4-8" wide 
C. soffit is finished with waterproof gypsum board 
D. concrete curb is 2-0” wide at the auto teller window 


8. Regarding cutting planes and designations, — . 
A. no cutting plane is taken through the septic tank 
B. all cutting planes are taken in a north to south direction 
C. all cutting planes extend either through the length or the width of the 
building 


D. all cutting planes are taken on the Floor Plan 


9. Details 1, 2, and 3, Sheet A-2, show that the — . 
A. cove soffit and vertical wall finish above the teller counter are to be 
made with gypsum board 
B. Restroom partitions are built with 2 x 4 studs and 2 x © plates 
C. fluorescent light fixtures are suspended from the ceiling 
D. ventilating fans are shown in the ceilings of the Restrooms 


10. Regarding the open web joists shown on Sheet А-3, — 

A. all joists designated 16 K 4 have square ends to support the facing 
panels of the roof projection 

B. the joists extending beyond the face of the North wall are supported 
by short W8 x 17 beams and one W14 x 34 beam 

C. the 7’-9” dimension on the projection at the West side of the building 
is from the ends of the joists to the face of the Lobby window wall 

D. all joists designated 20 K 6 are the same length 


11. The Roof Plan and Details 1 and 2, Sheet A-3, show that the 
A. two angles supporting the curb for the exhaust fan rest on open web 
steel joists 
B. framework for the heat pump opening is made of steel angles and 
steel plates 
C. lintels over the Closing Office windows are steel angles 
D. wall surrounding the heat pump roof is made of CMUs with brick facing 


12. The Room Finish Schedule, Sheet A-3, specifies — . 
А. gypsum board on all walls in the Janitor Closet 
B. gypsum board in the Lobby with a vinyl wallcovering 
C. acoustical tile ceiling with a plaster border in the Lounge 
D. vinyl tile on floors and walls in Restrooms 


13. Regarding information on the Door Schedule,  . 
A. the two doors to the Lounge are identical 


B. нов ee and “С” are alike except for the door construction and 
the loc 


C. all doors except the entrance doors and Storage Vault door are solid 
flush doors 
D 


‚ the doors to the Closing Office and Manager's Office have transoms 
above 
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14. Regarding the sections on Sheet A-4, the cutting plane for Section... 
A. ] passes through the Teller Area 
B. 2 passes through the Secretary Area 
C. 3 passes through the Closing Office 
D. 4 passes through the Lobby and Manager's Office 


15. The sections on Sheet A-4 indicate a floor-to-ceiling height of. . 
A. 977” in the Closing Office 
В. 9’-7” in the Workroom 
C. 9"-10" in the Storage Vault 
D. 8-0” in the Teller Area 


16. Information on concrete work and masonry on Sheet A-4 includes — . 
A. dimensions totaling 16'-8" from the grade to the top of the 
masonry 
B. a curb 10" x 2’-0” resting partially on the foundation wall 
C. 4" slabs for the floor and the ceiling in the Storage Vault 
D. dimensions for the footing and concrete columns supporting interior 
steel columns 


17. The sections on Sheet A-4 show that. . 

A. the ceiling in the Lobby is hung flush against the open web steel joists 

B. the soffit and stone facing extend the same dimension away from the 
face of the building on three sides 

C. the same insulation is used to line the foundation between furring 
strips on masonry walls and over the ceiling 

D. joists are supported on CMU lintels that are filled with concrete and 
reinforced with steel rebar 


18. Regarding Details 6 and 7 and Joint Detail, Sheet А-4, — . 
A. the metal window frame extends to the bottom of the W14 beam 
B. Detail б is a section through the projection of the roof looking 
north 
C. lightweight concrete with welded wire reinforcement is placed over 
Corruform corrugated steel decking to make the roof slab 
D. the soffit is fastened to the bottom of the open web steel joists 


19. The elevations on Sheet A-5 show that. . 
A. the bottom of the footing is 4’-0” below the finished floor line 
B. the finish grade and the top of the driveway pavement are at the 
same elevation 
C. the EIFS finish is only visible from the north, south, and west 
D. two 12" x 8" openings are provided for the roof area enclosing the 
heat pump 


20. Regarding windows shown on Sheet А-5, __. 
A. all of the windows in the Lobby facing west and south are the same 
size 
B. all window frames except the auto teller's window frame extend to 
the floor level 
C. the lower portions of the Closing Office windows are hopper sash 
D. all windows are 1⁄4” polished plate glass 
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21. Regarding Door “Н,” —. 
A. plastic laminate is used as a finish 
B. casings are not required 
C. a marble threshold is specified 
D. stainless steel butts are specified 


22. Regarding the Manager's Office, 
А. carpet is to be installed under the contract 
B. wallpaper will be hung by the owner 
C. baseboards are to be finished oak 
D. an acoustical tile ceiling is specified 


23. The electrical panels are located on the — wall in the Janitor Closet. 
A. north 
B. south 
C. east 
D. west 


24. The — cannot be seen from the Manager's Office. 


А. main entrance 
B. side entrance 
C. Teller Area 
D. Restrooms 
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WENDY'S RESTAURANTS 


Fast-food restaurants have become firmly estab- 
lished throughout the United States and across 
the world. Easily identified by their distinctive 
signs, fast-food restaurants attract local patrons 
as well as the traveling public. Offering quality 
food products quickly and at moderate prices, 
fast-food restaurants are located in cities, sub- 
urbs, rural areas, and along major highways. See 
Figure 9-1. 

Fast-food restaurants are a vital part of a 
community's economy because they provide jobs 
for local citizens. From the work generated in the 
construction of a new restaurant to the serving 
of food, fast-food restaurants employ millions of 
people. Building tradesworkers, material and 
equipment suppliers, food and beverage purvey- 
ors, utility companies, foodservice and manage- 
ment employees, and numerous other groups of 
people benefit from the economic opportunities. 
In addition, government bodies at all levels re- 
ceive taxes generated by the establishment and 
operation of these facilities. 

Wendy’s Restaurants, with corporate head- 
quarters in Ohio, has established itself as one 
of the more popular fast-food restaurants. Their 
buildings are easily recognizable by their distinc- 
tive design and architecture. The prints in this 
chapter are actual prints that have been used 


PLANS —WENDY' S RESTAURANT 


The set of Wendy's Restaurant prints referred to in 
this chapter contains 28 sheets, which were provided 
by Wendy's International, Inc. and Compass 
Consulting Group, LTD. Information included on the 
prints can be cross-referenced with the specifications 
for the Wendy's Restaurant included in Chapter 10. 


to build many Wendy's Restaurants throughout 
the United States. Clean, well-planned buildings 
designed for efficiency have helped to maintain 
customer loyalty. 


PLANS 


The scope of work detailed in the set of plans is 
for a new restaurant. Many types of drawings 
and specifications are utilized for construction 
of this project, including written specifications, 
civil engineering plans, foundation and floor 
plans, exterior and interior elevations, structural 
plans, electrical plans, HVAC plans, equipment 
plans, and a variety of schedules. 


Wendy’s Restaurants offer quality food products at moderate 
prices and provide a clean, family-oriented atmosphere. 
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Figure 9-1. Wendy's Restaurants are among the most popular fastfood restaurants and are easily recognizable by the 


distinctive design and architecture of their buildings. 


The set of Wendy's Restaurant prints refer- 
enced in this chapter contains 28 sheets plus 
specifications. See Figure 9-2. (Specifications 
are included in Chapter 10.) Sheets 1 through 
F-1 were provided by Wendy's International, 
Inc. Sheets C-2, C-3, C-4, and C-6 were provided 
by Compass Consulting Group, LTD, a civil 
engineering firm in the Chicago area. The Pho- 
tometric Plan was developed by LSI Industries 
and provided by Compass Consulting Group, 
LTD. When reading the prints, carefully check 
all portions of the prints, including schedules 
and elevations that are cross-referenced from 
one sheet to another, to ensure complete and 
accurate information exists. 


GEOMETRIC PLAN AND PROJECT DETAILS, 
SHEETS C-2 and C-6 


The Geometric Plan, Sheet C-2, provides infor- 
mation concerning the building lot and location 
and layout of the building on the lot. Details for 
various pavement markings and signage are 
shown on Sheets C-2 and C-6. 


Building Lot Information 


The building lot for the Wendy's Restaurant 
is Lot 5 in Parcel 1 of a growing commercial 
development property. The north and south 
property lines of the lot are parallel, but each 
is a different length. The north property line is 


205.97” while the south property line is 226.26’. 
The west property line, which is 174.54' long, is 
perpendicular (at a 90? angle) to the north and 
south property lines, and is directly aligned with 
the north/south meridian line as indicated by the 
compass reading of N00*00'00"E. The east prop- 
erty line is 175.72’ long. A 12’ wide public utility 
easement extends along the south, east, and west 
property lines. The Site Data indicates the build- 
ing lot includes 0.866 acre, of which 0.722 acre 
is impervious area and 0.144 acre is pervi- 
ous area. The total building area is 3362 sq ft. 
Impervious area is area that does not permit the 
direct passage of water, and includes the build- 
ing and parking lot. The scale of the Geometric 
Blaniis«1" 2:20. 


Paving. Setbacks from the property lines are 
shown on the Geometric Plan. Pavement must 
be set back 3.5' from the north property line, 4' 
from the south property line, and 25' from the 
east property line. Pavement extends all the way 
to the west property line. 

Notations regarding the pavement shown 
throughout the Geometric Plan relate to the 
Pavement Legend, Sheet C-2. For example, the 
proper composition of the 8" concrete pavement 
along the north side of the building is shown in 
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the Pavement Legend. See Figure 9-3. The 
approximate quantity of each type of pavement 
is shown toward the bottom of Sheet C-2. For 
example, 1525 If (linear feet) of type B-6.12 
curb and gutter and 115 sq yd (square yards) 
of 5" thick concrete pavement are required. АП 
concrete quantities should be verified by the 
contractor prior to ordering. Sheet C-6 indicates 
the dimensions, subsurface treatment, materi- 
als, expansion joint placement, and reinforcing 
for type B-6.12 curb and gutter. See Figure 9-4. 
Two #6 smooth rebar that are 18" long are 
placed in the premolded joints at 6" OC. The 
required concrete mix is a six-bag mix and has 
a required strength of 3500 psi. The earth below 
the slab is compacted clay that is covered with 
2" compacted granular bedding material. 

The overall curb height/depth is 15" and the 
overall width is 19". The radius at the top edge 
of the curb is 2" and provides a finished appear- 
ance. The radius at the drainage portion of the 
curb is 3" and the curb is sloped downward 34" 
to direct storm water into the curb. Expansion 
joints are installed every 50' and contraction 
joints are spaced 25' on center. The minimum 
curb slope is 3%, or 3' vertical drop for each 100” 
linear feet. 
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Figure 9-2. Twenty-eight sheets are included in the set of plans studied in this chapter. The specifications for the Wendy’s 


Restaurant are included in Chapter 10. 
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PAVEMENT LEGEND 


5" P.C.C. (SIX BAG MIX) 
4" AGGREGATE BASE 
COURSE (CA-6 
COMPACTED SUBGRADE 


SIDEWALK 


6" P.C.C. (SIX BAG MIX) 
4" AGGREGATE BASE 
COURSE (CA-6 
COMPACTED SUBGRADE 


CONCRETE 


В” P.C. CONCRETE WITH 6"X6" 
NO. 10 WELDED WRE MESH 
4" AGGREGATE BASE 

COURSE (CA-6 

COMPACTED SUBGRADE 


CONCRETE 


1 1/2" BITUMINOUS CONCRETE 
SURFACE COURSE, CLASS 1 


[.] aN d.. 2" BITUMINOUS CONCRETE 


STANDARD DUTY 


NOTES: 

1. REFERENCE 1.0.0.Т. STANDARD SPECIFICATONS (LATEST 
EDITION) SECTION 406 FOR BINDER & SURFACE COURSES 
AND SECTION 351 FOR AGGREGATE BASE COURSE. 

2. THE APPLICATION RATES FOR THE PRIME COAT AND TACK 
COAT ARE TO BE 0.30 AND 0.10 GALLONS PER SQUARE 
YARD, RESPECTIVELY. 

THE ENRRE SUBGRADE SHALL BE COMPACTED TO NOT 
LESS THAN 95% OF THE STANDARD LABORATORY DENSITY 
PER SECTION 301. 


Figure 9-3. Notations and symbols on the Geometric 
Plan, Sheet C-2, refer to the Pavement Legend. The 8” 
concrete pavement indicated along the North side of the 
building is highlighted here. 


4” FOR 
REVERSED 
PITCH GUTTER 
AREAS. 


2" FOR DEPRESSED 
CURB ONLY. 


NO. 6 SMOOTH BARS З 
PLACED М T BY OREMGLDED NOS CAP 


OMPACTED CLAY SUBBASE 
2" COMPACTED GRANULAR BEDDING (CA—8) 


В-612 CURB AND GUTTER 


NOTES: 

1. EXPANSION JOINTS AT 50' ON CENTER AND CONTRACTION 
JOINTS AT 25' ON CENTER. 

2. CONCRETE SHALL BE CLASS "SI" WITH 6 BAG MIX. 

3. THE MINIMUM LONGITUDINAL CURB SLOPE SHALL BE 0.3% 


Additional paving information shown on the 
Geometric Plan includes dimensions, various ra- 
dius cutouts, and striping. Entry into the parking 
lot is from the southwest corner of the building 
lot. The entry driveway is 25’ wide at its narrow- 
est point. The entry driveway joins the 30’ wide 
public access road at the west property line, and 
a 20’ radius is formed along each side to assist 
drivers turning into the parking lot from the 
north or south. A 5’ radius on the south and 15’ 
radius adjoining a 3’ radius on the north complete 
the entry driveway. Vehicular traffic travels east 
through the parking lot and can park in the 9’-0” 
wide parking spaces along the south or north side 
of the building, or continue around the building 
to enter the drive-through lane along the north 
and west side of the building. Many linear and 
radius dimensions are shown for the parking lot. 
The concrete pavement for the drive-through lane 
and pick-up area is 10.5’ wide to provide adequate 
room for larger vehicles. Concrete is to be used in 
this area to provide additional pavement strength 
and durability. 


For proper drainage, the recommended 
slope of a parking lot is 2% to 3%. 


Figure 9-4. Concrete curbs and gutters are placed according to specific dimensions. 


Signage. Signage information includes pavement 
marker details, handicapped parking details, 
directional signs, and information about proper 
sign location on the building lot. As noted on the 
Geometric Plan, typical parking spaces are 97-0” 
wide. A stripe extending 19.5' from the curb is 
painted between parking spaces. Various direc- 
tional arrows and other markings are painted 
on the standard-duty pavement areas. A total of 
43 parking spaces are provided for this Wendy's 
Restaurant—41 standard parking spaces and two 
handicapped-accessible parking spaces. The On 
Site Parking Data information indicates that the 
owner is required to provide 20 parking spaces for 
each 1000 sq ft of floor area. Floor area is equal 
to the building area multiplied by 85% (3362 sq ft 
x .85 = 2858 sq ft). For this Wendy's Restaurant, 
57 parking spaces were required. However, the 
lot size and parking design only allowed for 43 
parking spaces. The owner received a variance 
from Wendy's to allow the building to be built on 
the specified site with 43 parking spaces. 

The Handicap Parking Detail indicates that 
handicapped-accessible parking spaces are 16.6' 
wide, which includes an 8' wide area for safely 
exiting and entering a vehicle. The handicapped- 
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accessible parking space has a painted handi- 
capped symbol and yellow striping spaced 3' OC. 
The Handicapped Painted Symbol Detail, Sheet 
C-6, shows the dimensions for the handicapped 
painted symbol. See Figure 9-5. A sign that 
indicates the handicapped-accessible space is 
located 5’ maximum from the curb of the park- 
ing space. Details indicating the sign height, 
post size and type, placement, and the content 
of the two signs are shown on the Handicapped 
Parking Sign Detail, Sheet C-6. 

As shown on Sheet C-2, directional signs are 
14" high by 31" wide by 5" deep, and are typically 
mounted 16" above grade. The pick-up window 
sign is to be installed along the north edge of the 
entry driveway. The exit sign is to be installed 
along the north edge of the exit driveway. The 
enter sign is not specified for this building lot. 
The Wendy's monument sign is 4-2” high by 6’ 
wide, and is installed 1'-10" above finish grade on 
an 8' long brick base. The top of the monument 
sign is 6' above finished grade. The monument 
sign is shown on Sheet C-2 on the east side of 
the building. Additional signage includes the 
proposed menu board and preview board on the 
west side of the building. 


HANDICAPPED PAINTED SYMBOL 


OT SYMBOL IS CENTERED ON WIDTH OF PARKING STALL 


Figure 9-5. The Americans with Disabilities Act (ADA) defines specific marking requirements for handicapped-accessible 


parking spaces. 
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An outdoor order system allows drive-through 
customers to place their orders from a vehicle. 
Information concerning the outdoor order sys- 
tem is included on Sheet 10A. As described on 
the Outdoor Order Station Notes, either an 
LCD pedestal or scoreboard order system is to 
be selected by the owner and coordinated with 
the contractor. In an LCD pedestal system, the 
drive-through customer places an order through 
a microphone in the pedestal and a list of ordered 
items is displayed on the LCD screen. In a score- 
board order system, a customer places the order 
through the microphone in the speaker column 
and an employee verifies the order by voice. 

An AccuVIEW or Delphi LCD pedestal is 


required when an LCD pedestal ord 
is specified. Two slab details on Shéet 10A sho 
the slabs required for the LCD p -The 


Accu VIEW pedestal requires ар 1812” x 15" x 32" 
concrete slab, while the Delphi pedestal requires 
a 26” x 18” x 36” concrete slab. 

As shown on the LCD Pedestal Layout, Sheet 
10A, a concrete base for the menu board is 18" 
square by 36" deep. However, the actual depth 
is based on the local building code and frost 
line. The concrete base for each sign cabinet is 
set 3'-4" from the edge of the concrete slab. The 
sign cabinet is 8'-1024" long and set at a 45? angle 
to the curb line so it can be easily viewed. See 
Figure 9-6. The locations of the speaker column, 
electrical wiring, and 1" conduit to connect the 
LCD pedestal and scoreboard to the restaurant 
for electrical and data transmission are shown. 
АП conductors are routed in 1" conduit below 
grade, with differing conduit configurations 
depending on the installation of either the LCD 
pedestal ordering system or scoreboard menu 
ordering system. 

As shown on the LCD Pedestal Layout an 
Scoreboard Menu Layout, the concrete slab К 
each installation is 10’ wide by 20’ long. A vehicle is 
represented with phantom lines on the prints. The 
centerline of the LCD pedestal is to be 8’-9” from 
the front corner of the concrete menu board base 
and 17” from the curb line as shown on the LCD 
Pedestal Layout. The centerline of the scoreboard 
pedestal is to be 5’-1” from the front corner of the 
concrete menu board base and 12” from the curb 


line as shown on the Scoreboard Menu Layout. 
The speaker pedestal is 8" wide and 3'-10" high, 
and is mounted to a 12" x 12" x 36" concrete base 
as shown on the Speaker Pedestal—Front and 
Side Elevations. 
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Figure 9-6. The menu board, installed along the drive- 
through lane, lists the restaurant's products and prices and 
includes a speaker and microphone. 


Building Location 

The overall dimensions of the Wendy's Restau- 
rant are 47.0’ x 95.7’. The east edge of the build- 
ing is set back 50.8’ (25.0' + 17.0’ + 8.8’ = 50.8’) 
from the east property line. The south side of the 
building is set 52.0’ from the south property line 
(4.0’ + 19.5’ + 28.5’ = 52.0’). 


GRADING PLAN, SHEET C-3 


The Grading Plan, Sheet C-3, provides building 
site elevations and paving and utility informa- 
tion required in the construction of the restau- 
rant. The drawing scale for Sheet C-3 is 1” = 


20°. The Grading Plan is used by excavating 


and paving contractors to determine cut and fill 
requirements for the building and parking areas 
and to determine the pavement slope required 
to ensure proper drainage. 


Elevations 


The site benchmark, which is a U.S. Geo- 
graphical Survey (USGS) datum, is a cross 


cut in the top of a curb southwest of the building 
site. The benchmark, indicated as Benchmark #1, 
is 773.47'. The finished floor elevation of the 
building is 775.50’, meaning the finished floor 
elevation will be 2.03’ above the benchmark 
(775.50 — 773.47’ = 2.03’). Elevations for the 
sidewalks, curbs, and paved areas are also 
shown. For example, the elevation at the top of 
the concrete walk leading to the west entrance 
door is 775.45’: 

Existing elevations of the building lot are 
indicated with a lowercase “X” followed by the 
elevation reading. See Figure 9-7. For example, 
the existing elevation of the lot near the center of 
the building is shown as 774.43’. A contour line 
indicating the existing grade as 775’ appears at 
the south edge of the parking lot. 

The “FL” abbreviation indicates the flow line 
for the paved areas of the building site. The flow 
line is the lower horizontal portion of the curbs 
in which storm water flows. Unless otherwise 
specified, the top of the curb (TC) is 6” (.5’) above 
the flow line. The flow line elevations are used 
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as guides for paving around the perimeter of the 
parking lot. Proper flow line elevations ensure 
proper drainage of the paved areas. 

Additional paving elevations are indicated 
with the letter “P.” For example, the concrete 
drive at the pick-up area is noted with several 
elevations, the highest being P774.90’. 

Two additional notations on the Grading Plan 
indicate the removal of 105 If (linear feet) of ex- 
isting curb and gutter for the entrance and 54 lf 
of existing curb and gutter for the exit drive. An 
Asphalt Driveway Apron Detail for entrance and 
exit driveways is provided on Sheet C-6. The exist- 
ing curb and gutter is tied into the new curb and 
gutter using two #4 rebar placed 6” OC. 

Hidden lines and arrows around the park- 
ing lot indicate the highest elevations and the 
direction of slope toward parking lot drains. For 
example, the P774.80 elevation in the south 
parking lot indicates the pavement elevation at 
that point, and arrows indicate that the parking 
lot slopes away from this point toward the east 
and west. 
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Figure 9-7. Existing and planned elevations are shown оп the Grading Plan, Sheet C-3. 
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For this commercial development prop- 
erty, berms are required along the east side to 
separate vehicular traffic on the highway from 
restaurant patrons. A berm is a raised earth 
embankment. Three berms are formed in the 
utility easement area to fulfill the requirement. 
The minimum elevation at the top of the berms is 
777.50’, placing the tops of the berms at least 2’ 
above the finished floor level. Vegetation planted 
on the berms will provide additional separation 
and protection. 


Utilities 
Elevations to the rim of each storm water catch 
basin are shown on the Grading Plan. For ex- 
ample, the elevation of the rim ofthe storm water 
catch basin in the northeast corner ofthe parking 
lot is 773.85'. Heavy lines with arrows labeled 
with ^STM" represent the storm water drainage 
system in which rainwater and other natural 
precipitation flow. Water entering the downspouts 
(D.S.) on the. building is directed to the storm 
water piping that conveys the storm water to the 
storm sewer to the west of the property line. The 
rim of the curb inlet for the existing storm sewer 
connection is 772.60’, with the inflow at 776.31’. 
The only storm water from the parking lot that 
does not flow into the storm water drainage 
system on the property is water flowing into the 
street from the parking lot entrance and exit. 
The water service (indicated with a ^W") 
installed under the surface of the parking lot 
is shown on the west side of the lot. The water 
main is 12" diameter PVC pipe and fittings. The 
sanitary sewer (indicated with ^SAN"), runs along 
the west property line, with an access manhole 
indicated in the entrance drive. 


UTILITY PLAN AND PROJECT DETAILS, 
SHEETS C-4 and C-6 


Sheets C-4 and C-6 contain details regarding 
the installation of utilities for the Wendy's Res- 
taurant. Sheet C-4 includes a Utility Plan and 
Profiles for Proposed Sanitary Sewer. Sheet C- 
6 provides details relating to the utilities to be 
installed on the property. 


Utility Plan, Sheet C-4 


The Utility Plan provides additional information 
relating to the Grading Plan, Sheet C-3, concerning 
sanitary sewer connections, and also indicates the 
storm water drainage system elevations. Storm 
water piping, sanitary sewer piping, electrical ser- 
vice, telephone service, and natural gas service are 
shown on the Utility Plan. Sheet C-6 also includes 
details for plumbing connections and trenches in 
which the utilities are to be installed. 


Storm Water. Storm water piping is shown in 
the same configuration as on the Grading Plan, 
with additional information showing the sizes, 
materials, and slopes of the storm water piping 
and the sizes and types of catch basins and inlets. 
For example, the storm water pipe connecting 
the downspout to the inlet on the southeast 
corner of the building is approximately 35’ of 6" 
diameter PVC pipe at a minimum 1^46 slope (1' 
in 100’). 

Details on Sheet C-6 show catch basin and 
inlet details. See Figure 9-8. Catch basins 
(CB) are constructed of precast reinforced con- 
crete ring sections that are installed over a 6" 
precast or cast-in-place concrete slab. The slabs 
are placed on 4" of granular bedding material. 
Catch basins have inlet and outlet piping and 
are installed at intermediate points throughout 
the storm water drainage system. Inlets are con- 
structed of precast reinforced concrete ring sec- 
tions that are installed over a 4" precast concrete 
slab. Four inches of granular bedding material is 
placed below the slabs. Inlets are installed at the 
two ends ofthe storm water drainage system on 
the property. A molded concrete invert is placed 
inside the inlets to divert storm water toward 
the outlet piping. 


Sanitary. Sanitary sewer piping is indicated on 
the south side of the building using heavy lines 
with arrows labeled with “SAN.” Two sections 
of 6” diameter by 16’ long pipe project from the 
south side of the building, one leading to grease 
trap #2 and the other leading to manhole #1. The 
drop in pipe (D.I.P.) is 1% for the pipe leading to 
the grease trap and 2.56% for the pipe leading 
to the manhole. Information for each sanitary 


sewer connection indicates the rim elevation and 
the inflow and outflow elevations and directions. 
For example, the rim elevation of grease trap #2 
is 774.85’, the inflow from the building enters at 
an elevation of 770.29’ on the north side of the 
trap, and the outflow exits the trap at an eleva- 
tion of 770.12’ on the west side. 
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Figure 9-8. Utility locations are carefully planned and 
installed prior to other construction operations. Catch 
basins and inlets are installed as part of the stormwater 
drainage system. 


Sheet C-6 provides detail section drawings 
of the grease trap and manhole construction 
materials and installation. Grease traps are 
constructed of precast reinforced concrete ring 
sections that are installed over a 6" precast con- 
crete base and 4" granular fill. In addition to inlet 
and outlet piping, a removable creosote-treated 
wood baffle, measuring 5'-6" high, is installed 
toward the bottom of the grease trap to allow 
the grease to settle out. Cleanouts are provided 
at the inlet and outlet to provide access when 


Chapter 9 * Plans—Wendy's Restaurant $11 


removing obstructions from the pipe. Manholes 
are constructed of precast reinforced concrete 
sections that are installed on a 6" precast con- 
crete base supported by 4" of granular bedding. 
The outsides of manholes should be moisture- 
proofed with two coats of bituminous material. 

As indicated on the Utility Plan, Sheet C-4, 
connection to the sanitary sewer is made at the 
manhole located in the entrance driveway. Con- 
tractors must adjust the existing rim height of 
the manhole from 768.13' to 773.85'. The inlet 
and outlet connections of the manhole will be 
made with 8" PVC pipe with the inlet elevation 
at 768.06' and the outlet elevation at 768.03'. 

Notations C01 and C02 are shown at the 
northwest and southwest corners of the building 
and are keyed to the Utility Crossings notations 
along the right side of Sheet C-4. C01 indicates 
that the 12" storm water piping is installed at 
an elevation of 769.91' and the sanitary sewer 
piping is installed at an elevation of 768.82’, a 
difference of over 12". Notations C03 and C04 
identify possible areas of conflict between the 
elevations of the water main and sanitary or 
storm sewers. The plumbing contractor must dip 
the water main below the sanitary and storm 
sewer piping if a minimum of 18" of vertical 
separation is required. 


Profiles for Proposed Sanitary Sewer, 
Sheet C-4. The profiles are drawn using two 
different scales to show a maximum amount of 
information in a minimal area. The profiles are 
sections taken looking along the full length of 
the sanitary sewer installation in an east to west 
direction. In a manner similar to a typical wall 
section, the profiles show a vertical location of 
the pipe installation by taking a section below 
grade. The scale for each profile is 1” = 20’ in 
a horizontal direction and 1" = 2' in a vertical 
direction. Elevations are listed along the right 
side of each profile in 2' increments. The 04-00 
dimension on the profiles represents the location 
of the existing sanitary sewer manhole. 

The profile on the left shows the finished floor 
of the building at 775.50', the proposed curb, 
gutter, and pavement, and the locations of the 
proposed electrical, telephone, and gas lines. 
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The sanitary sewer lines exit the building at an 
elevation of 770.45’ and connect to Grease Trap 
#2 and Manhole #1. A 16’ length of 6" pipe ex- 
tends from the building to Grease Trap #2 and 
an 8’ length of 6” pipe connects Grease Trap #2 to 
Manhole #1. The rim, inflow, and outflow eleva- 
tions and directions are provided for the grease 
trap and manhole. After exiting manhole #1 and 
continuing toward the sanitary sewer manhole 
connection, the locations and elevations of the 
proposed 6” PVC roof drain and 12” RCP (round 
concrete pipe) storm sewer, and the existing 12” 
water main must be considered. The existing 12” 
water main is located at an elevation of 769.20, 
and is approximately 15’ from the existing sani- 
tary manhole. The water main may be moved toa 
deeper location at an elevation of approximately 
766’ to avoid conflict with the sanitary sewer 
system. For the existing sanitary manhole con- 
nection, the rim elevation and inflow elevation 
on each side of the manhole are given along with 
their direction. A typical water service connec- 
tion is shown on the Typical Tap Service Piping 
Detail, Sheet C-6. 

The detail on the right showing the Manhole 
#1 profile is similar to the detail on the left, 
with the only difference being the horizontal 
location of Manhole #1. Since Grease Trap #2 
and Manhole #1 are located in the same hori- 
zontal alignment, the proper location could not 
be clearly shown on the profile on the left. The 
profile on the right shows the same elevations 
with the manhole placed in the proper horizontal 
location. 


SITE DETAILS, SHEET 2 


The Site Details provide information for con- 
struction of items located outside the building, 
such as the extruded curb, pavers, exterior pole 
lights, and trash enclosure. Curb construction 
and pavement marker details are also shown. 
The Standard Trash Enclosure Plan with sec- 
tions, details, and an elevation indicate all di- 
mensions and materials required for construction 
of the trash enclosure located at the rear of the 
building. Exterior signage footer and exterior 
pole light details are provided on Sheet 2. Note 


that four 1” x 36” anchor bolts are used to mount 
the exterior pole light on the footer. Double nuts 
and washers must be used when installing the 
pole light to allow air to circulate on the inside 
of the pole to prevent moisture accumulation. 
Details for the sidewalk ramp, sidewalk, and 
pavers complete the drawings on this sheet. 
Note that the scale used for the drawings on 
this sheet varies. 

Four General Notes are shown on Sheet 2. 
Note 1 states that all signs shall be erected in 
accordance with all local codes and soil condi- 
tions. The signage erector must be familiar with 
the local building codes to ensure proper instal- 
lation. Note 2 indicates that designs related to 
the structural integrity and anchoring are deter- 
mined by the supplier and calls for verification of 
local wind and soil conditions. Note 3 instructs 
the general contractor to furnish all painted 
pavement markers, which are to be solid yellow. 
Note 4 indicates that a 24” convex mirror is to 
be installed at an appropriate location to view 
customers at the order station if employees are 
unable to view vehicles directly from the pick-up 
window. The location of this mirror is not speci- 
the architect, owner, general contractor, and 
signage 


Curb Details 


Details are provided on Sheet 2 for concrete and 
extruded asphalt curbs. The type of curb to be 
constructed at a particular restaurant location 
is determined in accordance with local require- 
ments. In standard sets of prints utilized on a 
number of similar projects, architects may show 
a variety of curbs and other features that may 
be used on a project. The type af curb or other 
features installed. on a particular job may not 
be shown-on-the prints but called out in the 
specifications or contracts with contractors and 


subcontractors on a job-specific basis. The curb 
selected will then be noted on the Site Details, 
Sheet 2. 


Concrete Curb Detail, Sheet 2. The Concrete 
Curb Detail is drawn to the scale of 1" = 17-0”. 
The concrete curb is 6" wide by 18" high with 


12" of the curb below grade. A continuous #4 
rebar is run horizontally through the curb and is 
approximately centered in the 6" portion of the 
curb above grade. The corners of exposed curb 
receive a М” radius for a finished appearance. 
All concrete curbs must have expansion joints or 
saw cuts not more than 20'-0" apart. The Con- 
crete Curb Detail is the standard curb drawing 
provided by Wendy's Restaurant. Civil draw- 
ings provided by a local engineering firm may 
vary from the standard drawings. Contractors 
should request clarification from the architect 
and project owner in cases of confusion or dif- 
ferences existing. Additional local concrete curb 
information is provided on Sheet C-6. 


Extruded Curb Detail, Sheet 2. The Extruded 
Curb Detail is drawn to the scale of 1" = 1'-0". 
The curb is 8” wide by 6%” high, and is placed 
on 3" asphalt topping (compacted thickness) over 
6" of crushed stone (compacted thickness). The 
symbol used to represent the extruded curb is 
the same as the asphalt paving, denoting that 
the curb is also asphalt. No. 3 rebar (%8” diam- 
eter) are driven through the asphalt topping and 
crushed stone at 4'-0" OC to anchor the extruded 
curb to the topping pavement. An asphaltic bond- 
ing agent is also applied to the area between the 
curb and topping pavement to provide a good 
bond and to prevent water penetration that could 
deteriorate the curb structure. 


Pavement Marker Details, Sheet 2 


Pavement markers provide directional infor- 
mation to restaurant patrons. Two pavement 
marker details are shown, with each drawn to 
a scale of 2%” = 1'-0". The PICK-UP WINDOW 
pavement marker is triangular in shape with a 
6’-0” base and 30? sides, and is preceded by an 8" x 
4'-8" rectangular bar placed 8" in front of the 
triangle. Eight-inch letters are located in front of 
the rectangular bar. The EXIT ONLY pavement 
marker is similar to the PICK-UP WINDOW 
marker and uses the same basic dimensions for 
the marker and lettering. 
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The minimum turning radius for an average 


size private vehicle is 24'-0". 


Standard Trash Enclosure Plan, Sheet 2 


The plan view, elevation, sections, and details 
for the trash enclosure occupy a large portion 
of Sheet 2. Two sections (A/2 and B/2) and one 
elevation (Typical Front Elevation) are referred 
to on the Standard Trash Enclosure Plan. Details 
C and D, which provide information for the gate 
latch, are referred to in the Typical Front Eleva- 
tion for the trash enclosure. 

The Standard Trash Enclosure Plan is drawn 
to a scale of %” = 1'-0". The trash enclosure is 
constructed over a 12’-0” x 38'-0" concrete slab. 
The slab is 6" thick and is reinforced with W2.9 
x W2.9 wire mesh (welded wire reinforcement). 
The slab is sealed against grease absorption and 
slopes 4” per foot from back to front to provide 
proper drainage for the slab. Expansion joints 
are provided at each of the seven post footings. 
An expansion joint is a joint that separates 
adjoining sections of concrete to allow for move- 
ment caused by expansion and contraction of 
the concrete. The joints are filled with asphalt- 
impregnated material. Corner posts are 6" x 6" 
treated cedar and are set in or recessed 6" from 
rear and sides of the slab. Wood gates are attached 
to two 3" square metal tubing posts installed next 
to the two front cedar posts. See Figure 9-9. The 
Hinge Tab detail indicates that !2" x 2" flat hinge 
tabs are welded to the metal tubing posts. Two 
6" concrete-filled posts (bollards) are installed in 
front of the trash enclosure to protect the posts 
from vehicle damage. The trash dumpster area 
is separated from the grease barrel storage area 
by two additional 6" concrete-filled posts that are 
painted yellow. The grease barrel area is accessible 
through a single 4’-6” wide gate that is hinged on a 
square steel post similar to the front gates. 

Cutting planes for Sections A/2 and B/2 are 
indicated on the Standard Trash Enclosure Plan. 
The Typical Front Elevation is aligned vertically 
with the Standard Trash Enclosure Plan for ease 
of interpretation. 
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Figure 9-9. A trash enclosure allows for access by trash 
removal services and conceals the dumpster from public 
view and access. The Standard Trash Enclosure Plan and 
Typical Front Elevation are aligned with one another for 
ease of visualization. 


Section A, Sheet 2. Section A/2 is referred 
to in the Standard Trash Enclosure Plan and 
shows the gated end of the trash enclosure. 
See Figure 9-10. Section А/2 is drawn to the 
scale of 54” = 1'-0". Concrete footings for the 
front posts are 12" x 18" x 36" and support 
the wood and steel posts. The tops of the foot- 
ings are flush with the top of the 6" concrete 
slab, both of which are 6" above grade. 

The 6" x 6" treated cedar posts are attached to 
the footings with Simpson CB66 post bases that 
are set 8" into the concrete footings. The posts 
are attached to the bases using two 5%” diameter 
bolts at each base. 


As shown in Section A/2, the 3" steel posts 
are placed 3" up from the bottom of the footing, 
3%” in from the edge of the footing, and extend 
6'-6" above the finished slab. Post tops are fin- 
ished with drive-on caps that prevent moisture 
accumulation inside the pipe. The gate frame is 
fabricated from 12” square steel tubing that is 
welded together. The gates are finished with 1 x 
8 x 67-4” rough sawn cedar spaced 34" apart and 
finished with a PEX-4 finish. 


The PEX-4 finish specified for the trash 
enclosure is a solid-color latex acrylic stain 
that is Charleston brown. 


Figure 9-10. Sections provide detailed construction 
information about a variety of building components. 


Section B, Sheet 2. Section B/2 is referred to in 
the Standard Trash Enclosure Plan and shows 
details of the thickened perimeter slab and the 
fence. The slab thickness is increased from 6" 
to 12" at its perimeter, with the thickened por- 
tion extending 8" horizontally. The top surface 
of the slab is 6" above grade. Welded wire rein- 
forcement in the slab is indicated by horizontal 
hidden lines. The 12" diameter footing, used to 
support the cedar fence posts, is shown with 
hidden lines. 

The fence is constructed of 1 x 8 rough-sawn 
cedar boards that are stained. The boards are 
staggered and attached to each side of 4" x 4" 
top and bottom cedar rails. The staggered boards 
are overlapped 1" to prevent direct sight through 
the fence while providing air flow. The bottoms 
of the boards are 2" above the concrete slab to 
avoid direct contact with the slab. The top rail 
is 4" below the top of the fence and the bottom 
rail is 9" above the concrete slab. 


Typical Front Elevation, Sheet 2. The Typical 
Front Elevation, drawn at a scale of 3%” = 1'-0", 
provides basic information for construction of 
the front gates. The gates are constructed with 
1x8 x 6'-4" rough-sawn cedar boards that are 
attached to a 114” square steel tubing frame. A 
38" space is specified between boards on the gate. 
The 3" square steel tubing posts are placed 10'-0" 
apart. Height dimensions shown on the Typical 
Front Elevation include the footings, overall post 
heights, and latch information. 

Dimensions for placement of the gate latch 
are noted on the Typical Front Elevation. The 
centers of the brackets are spaced 6%” apart and 
the bottoms of the brackets are 3'-0" above the 
top of the slab. A 3" space is provided between 
the gates to allow them to easily open and close. 
A notation along the right side of the elevation 
specifies that two holes are to be drilled in the 
concrete to allow for %8” diameter by 24" long rods 
to hold the gates in open and closed positions. 

Details C and D provide information about 
the gate latch used on the front gate. Detail C 
shows the 34" x 144” x 30" steel gate arm, which is 
secured by two gate latch arm supports on each 
gate. Each gate latch arm support is fabricated 
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from М” x 1%” x 10” steel plate with a 12" brace 
welded to the latch. Spacers, measuring 94" x 
1%", allow the steel gate arm to pivot in a verti- 
cal arc on the left gate and drop down into the 
two gate latch arm supports on the left gate. The 
latch supports are fastened to each gate using 
?5" diameter bolts. Dimensions for locating the 
bolt holes are provided. 

Detail D provides dimensions for the two open- 
top catches to receive the gate arm on the right 
side gate. The catches are fabricated from М” x 1%” 
steel plate. A 36" x 177" spacer maintains spacing 
for the front catch lip. The front catch lip is formed 
of 4" x 11?" x 312" steel plate. The top of the lip is 
slightly bent to allow for easier placement of the 
steel gate arm. 


Signage Footer and Exterior 
Pole Lights Details 


The Exterior Signage Footer and Exterior Pole 
Lights details provide information for the signage 
erector and electrical contractor. The number of 
signs required is not specified on Sheet 2. Rather, 
the number of signs and their specific locations 
are shown on the Geometric Plan, Sheet C-2. 


Exterior Signage Footer Detail, Sheet 2. 
Dimensions for the concrete signage footer are 
determined by the signage erector and general 
contractor based on the signage requirements 
and the local building codes. Steel pipe used for 
mounting the signage is embedded in the concrete 
footer to within 3" of the bottom. The top of the 
footer is V" above grade. The signage is furnished 
and installed by the sign erector. The Exterior 
Signage Footer is drawn to a scale of 1" = 1'-0". 


Exterior Pole Lights Detail, Sheet 2. Exterior 
pole lights are used to illuminate the exterior of 
the Wendy's Restaurant. See Figure 9-11. The 
number and location of exterior pole lights is 
indicated on the Geometric Plan, Sheet C-2, and 
Photometric Plan, Sheet 1 of 1. The detail states 
that the 7’-0” tall concrete pier is sized accord- 
ing to local codes and soil conditions. The pier 
extends 2'-0" above grade. An air gap is provided 
between the pole light base and the top of the 
pier to allow moisture to escape. 


316 Ргіпітеайіпр for Residential and Light Commercial Construction 


Figure 9-11. Exterior pole lights illuminate the exterior 
of a building. Pole light location is indicated on the 
Geometric Plan, Sheet C-2. 


The electrical contractor is responsible for 
furnishing and installing the exterior pole lights, 
including the concrete pier, anchor bolts, and bot- 
tom plate. The anchor bolt cover is to be provided 
by the lighting supplier. Lighting notes at the 
top of the drawing provide specific information 
about the type of lighting, including wattage, 
foot-candle lighting requirements, and ballast 
types. The light poles are a maximum of 307-0” 
high. The Exterior Pole Lights Detail is drawn 
to the scale of 12" = 1'-0". l 


Sidewalk Details 


Three additional details on Sheet 2 include the 
Sidewalk Ramp Detail, Sidewalk Finish Detail, 
and Paver Detail. None of these details are 
drawn to scale. 


Sidewalk Ramp Detail, Sheet 2. According 
to the Americans with Disabilities Act (ADA), 
public places must provide unobstructed access 
for disabled individuals. Sidewalk ramps are 
provided for this purpose and also to provide 


easy access for delivery of goods. The run of the 
sidewalk ramp is a minimum of 36” wide. A 1 in 
10 minimum slope is specified on each side of 
the ramp with a 1 in 12 slope specified for the 
central section. The surface of the ramp area is 
finished with a rough crosshatch concrete finish 
to improve traction. A notation also states ad- 
ditional slope requirements for narrower ramps. 
The Sidewalk Ramp Detail, Sheet 2, is a standard 
Wendy’s ramp detail. The Handicap Ramp Detail, 
Sheet C-6, provides information about the ramp 
and surface finishes required for the handicapped- 
accessible sidewalk ramp for this particular res- 
taurant. The handicapped-accessible sidewalk 
ramp shown along the north side of the building 
is detailed by a local engineering firm. 


Sidewalk Finish Detail, Sheet 2. A 5” con- 
traction joint is required every 4’-0” in concrete 
sidewalks regardless of the sidewalk width. A 
contraction joint is a groove made in the con- 
crete surface to create a weakened plane and 
control the location of cracking. The edges of 
each sidewalk section are trowel-finished and 
the field surface of each section receives a broom 
finish. The broom finish provides a nonslip fin- 
ish for restaurant patrons. An elevation of the 
sidewalk is shown directly below the plan view. 
The sidewalk finish is also shown on the Project 
Details, Sheet C-6. 


Paver Detail, Sheet 2. The Paver Detail indi- 
cates that 2" to 12" of coarse granular material 
is used as a base for the pavers. Actual thickness 
ofthe base varies with the site. А 4" concrete slab 
is placed over the base followed by a %” sand 
bedding course. Brick pavers measuring 314” 
thick are placed on the bedding course and the 
joints between the pavers are filled with sand. 
The Paver Detail is a standard Wendy’s detail 
provided for consideration by all Wendy’s Res- 
taurant locations. There are no pavers specified 
for this particular restaurant. 


PHOTOMETRIC PLAN, SHEET 1 OF 1 


The Photometric Plan provides information on the 
proper placement of light poles and the required 
illumination levels. Four light poles are indicated 


on the plan, and their general lines of illumination 
are also shown. The Luminaire Schedule at the bot- 
tom of the sheet includes the symbols, quantities, 
labels, lighting arrangements, required lumens 
for each, and total watts. All poles are 30' high 
and are mounted according to the requirements 
indicated on Sheet 2. The lighting notes on Sheet 2 
also indicate that all site lighting is to be 750 W 
pulse-start metal halide vertical burn fixtures. 

A grid of points across the entire building 
lot indicates the minimum illumination levels 
required in the final luminaire (lighting fixture) 
installation. The corners and outlying portions 
ofthe lot are required to have minimal illumina- 
tion. For example, the southwest corner of the 
lot is required to have at least 3.8 lumens and 
the southeast corner is required to have at least 
2.2 lumens. А lumen is a measure of illumina- 
tion. The customer entrances and delivery areas 
receive greater illumination. For example, the 
delivery area at the back of the building receives 
10.3 lumens of illumination. The contractor is re- 
sponsible for rotating the reflectors in each light 
to obtain the levels of illumination indicated on 
the Photometric Plan. 

Two 320 W pulse-start metal halide floodlights 
are to be installed atop designated light poles. 
See Figure 9-12. The floodlights should be di- 
rected toward the building to provide increased 
illumination levels. 


Figure 9-12. Each light is carefully adjusted to provide 
the required amount of illumination as specified on the 
Photometric Plan. 
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A minimum lighting level of 5 footcandles is 
recommended for entrances. 


FOUNDATION PLAN, SHEET 3 


The Foundation Plan provides dimensions and 
information about the foundation of the building. 
The Foundation Plan is drawn to the scale of 14” 
= 1'-0". Overall building dimensions аге 45'-0" x 
87-877 i € 


Footing depths must be verified to comply with 
local building code requirements. All concrete 
block (concrete masonry units) coursing begins at 
the top of the footing. Electrical and mechanical 
drawings includedi in the set of prints provide ad- 
ditionali information f d duit and piping runs. 


cepit bem c um ore for ve и is 
then placed through the openings. A control joint 
is centered on the wall at all door openings. 

Footings are designed for 3000 pounds per 
square foot (psf) soil-bearing pressure. Local soil- 
bearing capacity must be verified before footings 
are placed. A notation assigns responsibility for 
the investigation of existing soil conditions to the 
contractor and owner. Anchor bolts measuring 14” x 
18" with 3" hooked ends are placed 32" on center in 
stud walls. The CMUs should be grouted solid. 

The floor slab area is unexcavated. The top 
of the finished concrete floor slab acts as a 
reference point of 100.00' for other elevations. 
The 4" floor slab is placed over 4" of granular 
fill that is covered with a 6 mil vapor barrier. 
The slab is reinforced with 6 x 6—W1.4 x W1.4 
welded wire reinforcement. Rebar is also placed 
in the slab along inside corners to prevent the 
slab from cracking. A notation indicates that 
V&" control joints and/or construction joints 
are to be sawn into the slab within 24 hours of 
concrete € 


D 


b сте Века the various sec 
to | on the Foundation Plan . Four er at 
tO © я ar 


ing plan 


5 refer to Sec- 
tions E, F, G, and H shown on Sheet 7B. 
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A, Sheet 7A is a section taken along the east wall 


of the building and includes information about the finish 
materials, including the Series Il fascia system. 


Section A, Sheet 7A 


Section A is taken from a cutting plane through 
the east wall of the Public Area, Room 101. The 
room number is designated on the Floor Plan, 
Sheet 4, and the number and room name are 
indicated on the Room Finish Schedule, Sheet 4. 
Cutting plane A/7A is shown on the Foundation 
Plan, Sheet 3, and the Floor Plan, Sheet 4. Sec- 
tion A is drawn to the scale of 34" = 1'-0". 
Section A shows a 24" x 12" foundation footing 
with three #4 rebar running continuously through 
it and a 12" concrete block foundation wall. See 
Figure 9-13. A course of 8" concrete block is laid 
on top of the three courses of 12" concrete block 
and is faced with brick. Two #5 hooked dowels are 
embedded in the concrete footing and extend up 
into the 8" concrete block. Two anchor bolts, mea- 
suring 114” diameter by 24" long, are embedded in 
the concrete-filled cores of the concrete block and 
project through the 8" concrete block. The anchor 
bolts are installed at each end of the sheer wall, and 
are secured with two Simpson HD20A holdowns to 
the foundation. A double nut and washer are placed 
at the bottom of the anchor bolt to secure it into 
the concrete masonry unit structure. After concrete 
for the footings is placed and the concrete block 
for the foundation wall are laid, 24" wide pieces 
of Styrofoam insulation (R-5) are placed along 
the inside of the foundation walls. The insulation 
extends from the bottom of the second course of 
12" concrete block to the top of the 8" block. The 
trench is backfilled with granular fill and the fill is 
spread across the unexcavated area to serve as a 
base for the concrete floor slab. A notation indicates 
the installation of through-wall flashing near the 
foundation between the wood-framed wall and 


Printreading for Residential and Light Commercial Construction 


masonry wall. The flashing has a mortar screen 
and weep holes 24" OC to allow for the escape of 
trapped moisture. Masonry ties start at the third 
course of masonry at the lowest point of the wood- 
framed wall. 

The overall wall height above the finished floor, 
including the top of the parapet, is 15'-4". The 
framed wall height is 14-9” above the finished 
floor, and the brick-veneer wall extends 9'-0" 
above the finished floor. The wall is framed with 
2 x 6 studs spaced 16" OC and is filled with R-19 
insulation. A firestop is installed approximately 
10’ above the finished floor to inhibit the spread 
of fire above the suspended ceiling. Exterior finish 
includes 4" CDX plywood sheathing, one layer of 
15 lb felt or building paper, and brick veneer with а 
split-faced block course. The fascia above the brick- 
veneer wall is provided by the owner and installed 
by the general contractor. The fascia extends from 
the top of the brick-veneer wall to the top of the 
parapet, and is fastened to 2 x 4 nailers running 
continuously around the building. Interior wall 
finish includes a vapor barrier, %” thick drywall 
(gypsum board), and various paneling, wall cover- 
ing, and trim members. The suspended ceiling in 
this area is 9'-6" above the finished floor. 

A continuous doubled 2 x 8 is fastened to the 
inside of the framed wall to support the roof 
edge. The ends of wood I-joists (TJI roof joists) 
are shown on Section A. The height to the bottom 
of the roof system varies depending on the roof 
slope at various points around the building. 

Shear walls provide additional support for 
structures to ensure structural integrity against 
unusual loading such as earthquakes or wind 
storms. Special features or components of this 
shear wall include additional anchoring to the 
foundation using two 114” x 24" anchor bolts 
with double nuts and a washer. The anchor bolts 
are used to secure the HD20A holdowns to the 
foundation. The holddowns are bolted to three 
2x6 studs at the end of each wall. In addition, 14” 
plywood sheathing is fastened to each side of the 
wall with solid blocking at all horizontal joints, 
and nailed 4" OC using 10d nails, as shown on 
the Shear Wall Detail, Sheet 3. The shear wall 
sections extend 48" from each end. Additional 
information regarding shear wall construction 
is included later in this chapter. 
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Figure 9-13. Exterior wall sections are referenced by cutting planes shown on the Foundation Plan and Floor Plan. 
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Section B, Sheet 7A 


Section B is taken from cutting planes on the 
Foundation Plan, Sheet 3, and the Floor Plan, 
Sheet 4. The section shows the wall between the 
walk-in Cooler/Freezer and Room 108. Section 
B is drawn to the scale of 34" = 1'-0". 

The footing for this area is 20" wide by 8" 
deep and is reinforced with two £4 rebar run- 
ning continuously. The foundation construction 
is similar to the foundation construction shown 
in Section A/7A, with the same anchoring and 
reinforcement. The edge of the floor slab is 
thickened to bear directly on the 12" CMUs and 
to provide additional support for the 4" CMUs 
above. А course of 8" concrete block provides 
support for the wood-framed portion of the wall. 
Construction of the wood-framed wall is similar 
to the construction of the wall shown in Section 
A/7A, with the additional information that a 
pressured-treated (Wolmanized®) sill plate is 
used to resist decay. Blocking (2 x 6s) is installed 
between the studs of the wood-framed wall at the 
joint between the gypsum board and plywood to 
provide support for the ends of the panels. The 
height to the bottom of the suspended ceiling in 
this area is 10'-6". 

As shown on the Floor Plan, Sheet 4, a 12’-0” x 
15’-0” prefabricated Cooler/Freezer is installed 
at the rear of the building. The Cooler/Freezer 
module is to be supplied by the owner and in- 
stalled by the manufacturer. Four-inch concrete 
block veneer is tied to the wood-framed wall with 
corrugated wall ties set 16” OC vertically and 
32” OC horizontally. An air space is provided 
between the framed wall and concrete block. 
The wall above the Cooler/Freezer module is 
flashed, has two courses of split-faced concrete 
block, and is finished with brick. Another course 
of split-faced block is set near the top of the wall 
followed by a final top course of brick. The para- 
pet cap detail is provided on Sheet 8A. 

An additional notation on Section B concerns 
shear wall construction. This note also applies to 
Detail A-7A. Special construction provisions are 
made to incorporate holddown anchors at each 
end of the wall for seismic and wind resistance. 


Additional information on shear wall construc- 
tion is provided later in this chapter. 


Section C, Sheet 7A 


Section C is taken from a cutting plane through 
the south exterior wall along the drive-through 
area as shown on the Foundation Plan, Sheet 3, 
and the Floor Plan, Sheet 4. Section C is drawn 
to the scale of 34" = 1'-0". 

The footing, foundation, roof, and exterior 
brick-veneer wall information is similar to that 
shown on Sections A and B, Sheet 7A. Since 
food preparation equipment, which generates 
a significant amount of heat, is placed against 
the exterior wall, construction of the wall differs 
from other walls. 

The wall shown in Section C is framed with 
18 ga metal studs spaced 16” OC. The exterior 
and interior faces of the metal-framed wall are 
covered with Durock® wallboard. Durock wall- 
board is a cement board product that will not 
swell, soften, or delaminate, and is also non- 
combustible. Moisture-resistant plywood or 5%” 
thick Durock is required for the bottom 12" of the 
interior face of the wall. Hidden lines show the 
fryer assembly, stainless steel exhaust hood, and 
a stainless steel panel supplied by the equipment 
contractor. The distance from the finished floor 
to the bottom of the exhaust hood is 5'-5". The 
suspended ceiling height is 8'-10". 


Section D, Sheet 7A 


The cutting plane for Section D is taken through 
the exterior wall of the Cooler/Freezer slab area 
and is shown on the Foundation Plan, Sheet 3, 
and the Floor Plan, Sheet 4. Section C is drawn 
to the scale of 34" = 1'-0". 

The footing in this area is 16" x 8", with two 
#4 rebar running continuously. The top of the 
footing is 2'-8" below grade, but may be deeper 
depending on the frost line in the area. Three 
courses of 8" concrete block are laid on top of the 
footing. The 4" floor slab is thickened in this area 
and is supported by thé concrete block. A 14" ex- 
pansion joint is installed between the thickened 
floor slab and the exterior sidewalk. 


Scupper Detail, Sheet 7A 


While not referred to in any particular wall sec- 
tion on this sheet, the scupper detail is shown 
at %” = 1'-0" scale. A scupper is an opening in 
a wall that allows rainwater to drain into the 
downspout and storm water drainage system. 
See Figure 9-14. The Scupper Detail indicates 
that the single-ply roofing system is returned 
around the top of the scupper opening. А sealant 
is used at the top and bottom of the wrapped area 
on the exterior of the wall. The termination bar 
and fastener for the scupper are supplied by the 
roofing manufacturer. 


The number and size of scuppers must be 
carefully determined to prevent water from 


collecting on the roof. Rectangular scuppers 
convey more water than round scuppers. 


Section E, Sheet 7B 


The cutting plane for Section E is shown on the 
Foundation Plan, Sheet 3, and the Floor Plan, 
Sheet 4. The section represents the north wall 
of the building in the general dining area of the 
restaurant and shows the framing and construc- 
tion of the window openings. Section E is drawn 
to the scale of 34" = 1'-0". 
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The foundation in this area is similar to other 
building areas including a 20" x 8" footing and the 
four courses of concrete block with anchor bolts 
embedded in the concrete-filled cores. The win- 
dowsill is 3’-0” above the finished floor. The wall 
below the window is constructed with 2 x 6 wood 
studs spaced 16" OC that are sheathed with 12" 
CDX plywood and finished on the exterior with 
a brick veneer. A course of split-faced concrete 
block is placed directly below the brick rowlock 
windowsill. The aluminum store window frame 
projects 1” out from the face of the 12” plywood 
wall sheathing. Flashing is installed above and 
below the window frame. The general contractor 
is to provide end dam flashing for the window 
frame. The window header is 9'-0" above the fin- 
ished floor, and is constructed of three 2x wood 
members. The fascia system is supplied by the 
owner and installed by the general contractor. 

The interior side of the wall is covered with a 
vapor barrier and %” drywall (gypsum board). 
Paneling is installed below the window with 
wood trim, and wallpaper is applied to the dry- 
wall from the wood trim up to the suspended 
ceiling line. А 1⁄4” x 34" prefinished oak batten 
strip is installed along the edges ofthe storefront 
frame where the wallpaper meets the aluminum 
frame. R-19 insulation is installed in the wall 
cavity. The suspended ceiling is 9'-6" above the 
finished floor. 


Figure 9-14. Scuppers collect rainwater from the roof and channel it into downspouts. 
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Section F, Sheet 7B 


The cutting plane for Section F is shown on the 
Foundation Plan, Sheet 3, and the Floor Plan, 
Sheet 4. The section is taken through the exterior 
wall in Room 101A leading from the dining area 
to the restroom area. Section F is drawn to the 
scale of 34" = 1'-0". 

The foundation and exterior wood-framed 
brick-veneer wall are shown in Section F. Interior 
wall finish is shown in the section. Paneling is ap- 
plied to the wall to a height of 2/-1072", with WC-C 
wall covering above the paneling. Moisture-resis- 
tant 5s” plywood or Durock is applied to the lower 
12” of the wall. Three horizontal trim members are 
applied to the wall. One trim member is 2'-1012" 
above the finished floor, another trim member is 
944” above the first member, and the top trim mem- 
ber is installed 4'-778" above the second member. 
See Figure 9-15. The suspended ceiling height 
is 8'-10" above the finished floor in this area. Tile 
base is set with a J mold at the top. 


Figure 9-15. A variety of wall finishes and trim members 
are installed at specified heights as indicated on sections. 


Additional information supplied on Section F 
relates to the roof system. The roof is sheathed 
with %” CDX plywood covered with R-20 rigid 
insulation and finished with a single-ply roofing 
system. The roof system shown in Section F is 
typical of the majority of the building. 


Section G, Sheet 7B 


The cutting plane for Section G is shown on the 
Foundation Plan, Sheet 3, and the Floor Plan, 
Sheet 4. Section Gis drawn to the scale of?4" = 1'-0". 
The section shows the pick-up window treatment 
at the wall and the method for projecting this 
portion of the building out from the face of the 
rest of the building. 

The foundation and wall framing below the 
pick-up window are similar to other parts of the 
building. The pick-up window is set 3'-0" above 
the finished floor and is 4'-4" high. The overall 
height of the pick-up window wall is 12’-0” (3'-0" + 
4'-4" + 4’-8” = 12’-0”). The section above the win- 
dow is framed using a triple 2 x 10 header with 
17" plywood fillers that are glued and nailed to 
form a single structural unit. The remainder of 
the upper portion of the wall is framed with 2 x 6s 
with a double top plate. 

Exterior wall finish above the pick-up window 
consists of 8” x 8" wall tile applied to 1⁄2” plywood 
sheathing. A 5" x 3%” x 54e" steel angle is at- 
tached to the face of the wall above the tile for use 
as a lintel for two courses of split-faced block and 
one course of brick. See Figure 9-16. The top of 
the wall is capped with a waterproofing system 
recommended by the roofing manufacturer. 

The roof over the pick-up window area is 
constructed with 2 x 10 joists spaced 16" OC. 
The tops of the joists are cut to form a slight 
roof slope for water drainage. Four 2 x 12s are 
glued and nailed together to form a header that 
supports the roof trusses and the parapet above 
the roof. A 6" x 3%” x 94e" steel angle is fastened 
to the ends of the wood I-joists to provide a base 
for the brick-veneer parapet. The parapet is 
finished with brick veneer, split-faced block, and 
a prefinished aluminum fascia. The overall wall 
height is 15'-4" to the top of the parapet. 


Figure 9-16. Pick-up windows project from the face of a 
restaurant to provide easier patron access. 


Section H, Sheet 7B 


As shown on the Foundation Plan, Sheet 3, 
and the Floor Plan, Sheet 4, Section H is taken 
through the side of the pick-up window area and 
shows a fixed window that allows employees at 
the pick-up window to view oncoming patrons. 
Section Н is drawn to the scale of 54" = 1'-0". 

The foundation in this area is similar to other 
portions of the building. A wood-framed brick- 
veneer wall is constructed below the window, 
with additional interior moisture protection at 
the bottom of the wall comprised of %” moisture- 
resistant plywood or Durock. The fixed window 
is 4’-4” high, and is set 1" out from the face of 
the 1%” plywood wall sheathing. A triple 2 x 10 
forms the header above the window. А 2 x 4 is 
bolted to the wall studs for use as a ledger for 
the 2 x 10 joists shown on Detail G. 


Detail A—Recessed Mop Basin, Sheet 3 

Detail A refers to a mop basin area shown in 
the northwest corner of the floor slab. As shown 
on the Foundation Plan, Sheet 3, the mop basin 
area is 17-6” x 2-4", and is 3'-2" from the north 
wall and 4’-2” from the west wall. The floor slab 
in the mop basin area is thickened to 7”, and 2" 
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high kitchen tile are placed around the perimeter 
of the recessed floor area. The mop basin recess 
slopes 1" toward the center where it connects to 
a 3" diameter drain line. Tile base extends up 
the adjoining wall. 


Detail B—Shear Wall Detail, Sheet 3 


A notation in the lower-right corner of the Foun- 
dation Plan refers to Detail B, Sheet 3, for infor- 
mation about the anchoring system for the shear 
wall. The Shear Wall Detail shows an enlarged 
24" wide by 12" deep footing extending 8'-0" from 
the outside ofthe footing. See Figure 9-17. Three 
#4 rebar are placed 3" from the bottom of the foot- 
ing. Two #5 hooked dowels are embedded in the 
footing and project up through the four courses 
of concrete block. The dowels are grouted solid 
in the concrete block. A 177" diameter by 24" long 
anchor bolt is embedded in the concrete block 
between the two #5 hooked dowels. A Simpson 
HD20A holddown anchor is installed over the 
anchor bolt at each end of the shear wall. The 
holddown anchors are then bolted to three 2 x 6 
studs with four 1" diameter bolts. А notation on 
Sheet 8 provides additional information about 
shear wall construction. 


Holddown anchors, installed at the ends of shear walls, tie 
the foundation to wall framing members to prevent uplift from 
strong winds. 
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Figure 9-17. Shear wall construction requires proper anchoring of framing members to the foundation with approved 


holddowns or other devices. 


STRUCTURAL PLAN, SHEET 8 


The Structural Plan indicates placement of 
various structural members including walls 
and beams to support the roof and to provide for 
wide expanses of open space in the building. The 
design load is based on a 25 psf live load and an 
18 psf dead load. 


Walls 


Several notations around the perimeter of the 
building indicate the wall heights required for 
truss bearing. Along the north side of the build- 
ing, truss bearing heights are 11’-10” at the 
west end, 11-812” at the center recessed area, 
and 11’-10” high at the east end. Truss bearing 
heights are 11’-0” across the main portion of the 
south wall. Truss bearing height changes at the 
window wall in the Public Area to 11’-1%”. Truss 
bearing heights change from the north wall to 
the south wail to provide proper roof drainage 
toward the scuppers and downspouts on the 


south side of the building. The exterior walls must 
be constructed to the proper height before trusses 
are installed. Additional framing instructions are 
provided around the perimeter of the exterior 
walls to ensure proper structural support. For 
example, a notation along the east side of the 
building indicates that two full height southern 
yellow pine (SYP) 2 x 6 studs and two jack studs 
are required along the storefront walls. 


Trusses and Headers 


Trusses. specified for the Wendy’s -— 24 
are wood I-joists, consisting of a solid or 

nated upper and lower flange with an OSB мер 
extending between the тшш Truss spacing is 


tha trusses appear in чет" vm corner of 
Sheet 8. The first column (QTY) indicates the 
number of each type of truss required for the 
building. The second column (TYPE) includes the 


truss identifier code that is keyed to the Struc- 
tural Plan. For example, five type T4A trusses 
are indicated on the Structural Plan at the west 
end of the building with three type T2 trusses 
placed to their right. The third column on the 
Material List and Engineering Specs shows the 
truss depth; all trusses in the building are 24" 
deep. The fourth column (SERIES) indicates the 
manufacturer product numbers. Truss lengths 
are indicated in the fifth and sixth columns. The 
sixth column (P. LENGTH) indicates the lengths 
of the trusses as delivered to the job site. The 
fifth column indicates the final length of the 
trusses after being cut. 

The List of Accessories describes various 
bracing and web stiffeners and the quantities 
required for the building. The products described 
as LTS12 are twist straps that provide a tension 
connection between two wood members and re- 
sist uplift at the ends of the trusses. The TB36 
and TB48 tension bracing refers to metal tension 
bridging to prevent the trusses from twisting. 
Tension bracing must be installed in pairs. Web 
stiffeners that are installed at the factory are 
used to reinforce the webs of wood I-joists. See 
Figure 9-18. 


One advantage of wood l-joists over 
dimension lumber is their high strength-to- 


weight ratio. Wood l-joists are lighter and 
easier to handle than solid lumber joists 
required for the same span. 


Two notations in the center of the Structural 
Plan indicate the required bridging for the truss- 
es. Two continuous rows of 2 x 4s are fastened 
to the bottoms of the roof trusses using two 10d 
nails in each truss flange. See Detail F, Sheet 8A. 
Metal tension bracing is installed between al- 
ternating trusses as indicated on the Structural 
Plan, Sheet 8, and Detail F, Sheet 8A. 

A variety of steel angles are shown at the 
building offsets on the Structural Plan to ensure 
proper roof support. Headers for roof openings 
are also shown throughout the drawing. Detail 
C, Sheet 8A, provides additional header detail 
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information at the rooftop units. Detail C shows 
that roof trusses below the rooftop units are 
doubled and joined together with filler blocks 
as required at each joist hanger. Double 2 x 6 
headers are installed at each rooftop unit open- 
ing and supported by joist hangers. 


Truss Accessories 


Figure 9-18 
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Figure 9-18. Trusses must be properly anchored or 
braced using specified devices or methods. 
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Roof Plan, Sheet 8 


The Roof Plan is drawn to a scale of 4%” = 1-0”. 
The plan shows general locations for the exhaust 
fans (EF-1, EF-2, and EF-3), rooftop HVAC units 
(RT-1 and RT-2), and central makeup air unit 
(MUA-1). Exact locations and weights for each 
piece of equipment appear on the Structural Plan. 
Four-inch diameter roof openings are required for 
the ice machine and cookcenter condensers. Two 
notations on the Roof Plan indicate that the air 
intake on each rooftop HVAC unit must be at least 
10' from an exhaust fan to prevent recirculating 
exhausted air into the building. 

The roof is covered with a single-ply roof mem- 
brane that is mechanically fastened to the roof 
sheathing. The roof slopes approximately 14” per 
foot toward the scuppers and downspouts. Note 
that the scuppers and downspouts are located on 
the south side of the building to avoid diverting 
storm water toward the primary patron entrances 
on the north side of the building. Crickets are 
shown along the south edge of the roof between the 
scuppers to divert water away from the parapet 
and into the scuppers. The crickets are constructed 
as needed of wood framing and plywood decking 
and are installed over the roof sheathing. 

General notes on the Structural Plan provide 
additional information about various structural 
elements. All tripled wood beams are to be con- 
structed with 12” plywood fillers between each 
solid wood member. Plywood is to be fastened 
with 10d nails 6” OC on walls and roof areas. All 
wood is to be southern yellow pine (SYP) Grade 
#2 unless otherwise noted on the drawings. Ad- 
ditional structural notes are provided on Sheet 
8A. The truss information provided is standard 
information that may vary in actual construc- 
tion, and is provided only as a guide for material 
quantity takeoff purposes. A local engineer must 
finalize the drawings and truss layout and sizes. 
Varying snow loads and other loads could require 
different truss installations. 


STRUCTURAL DETAILS AND NOTES, 
SHEET 8A 


Eleven structural details that are referred to on the 
Structural Plan, Sheet 8, are shown on Sheet 8A, 


along with six additional General Structural 
Notes. The notes include information about the 
minimum properties for various wood members, 
plywood installation, and wall studs. 


Detail A—Curb Detail for Exhaust Fans, 
Sheet 8A 

Detail Ais drawn to the scale of 34” = 1'-0" and shows 
the framing for each exhaust fan curb. The curb 
is a minimum of 26” high, with minimum outside 
dimensions of 33” in each direction. The curb is fab- 
ricated from one piece of 18 ga steel that is welded 
and insulated. The fan is mounted to a 23%” square 
18 ga curb adapter, and must have a minimum 
clearance of 40” above the roof surface for proper 
ventilation. Type X %” gypsum board is extended up 
6" into the curb. The exhaust duct sleeve is an ETS 
Schaefer Flameshield" blanket that is installed per 
manufacturer specifications. 


Detail B—Parapet Wall Detail (Brick), 
Sheet 8A 


A parapet surrounds the flat roof of the building 
to conceal the mechanical equipment and exhaust 
fans mounted on the roof. A parapet wall cover is 
installed along the top of the parapet to prevent 
moisture from entering the building and to pro- 
vide a finished appearance. See Figure 9-19. The 
majority of the components, including the sheet 
metal truss, top cap, stringer, and prefinished 
aluminum finish, are supplied by the owner and 
installed by the general contractor. Other compo- 
nents are supplied by the roofing manufacturer. 
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Figure 9-19. A parapet capped with a metal wall cover 
conceals mechanical equipment on the roof. 


Detail C—Header Detail, Sheet 8A 


Detail C relates to openings at rooftop units and 
is drawn to the scale of 12” = 1'-0" to provide 
greater clarity. The 2 x 6 doubled headers are 
supplied by the general contractor and are sup- 
ported by joist hangers at doubled roof trusses. 
Filler blocks are installed at each joist hanger 
and between roof trusses to permit the vertical 
load to be shared among the trusses and to force 
each joist to absorb an equal amount of the load 
and deflect the same amount under the applied 
load. The roof trusses must be tied together by 
nailing through the webs and filler blocks with 
16d nails and clinching them. 


Detail D—Load Detail, Sheet 8A 


Detail D is drawn to the scale of 177" = 1'-0". 
When additional support members are required 
at the bottom of trusses, filler blocks are nailed 
to the truss webs and joist hangers are fastened 
to the filler blocks. A maximum of 500 Ib can be 
added to the roof trusses as designed. 


Detail E—Header Detail, Sheet 8A 


Detail E shows the wood framing for headers 
above windows. The bottoms of the headers are 
9'-0" above the finished floor. A typical header is 
constructed with three 2 x 10 members with 1⁄2” 
plywood fillers between each that are fastened 
with glue and nails. The headers are supported 
on each side with multiple 2 x 6 studs. The actual 
number of studs used to support the headers is 
noted on Sheet 8. 


Detail F—Blocking and Bracing Details, 
Sheet 8A 


Detail F is drawn to the scale of 1/2" = 1'-0" and 
shows the various materials designed to distrib- 
ute building loads across the roof truss system. 
Continuous 2 x 4s are nailed to the bottom of 
each roof truss with the flat (face) against the 
bottom of the truss flanges. Metal tension brac- 
ing is installed between alternate sets of trusses 
as indicated on the Structural Plan, Sheet 8. A 
hurricane anchor is installed at each stud to 
tie together the roof and wall systems. Doubled 
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2 x 8s support the outer edges of the %” CDX 
roof sheathing. The first 2 x 8 is nailed to the 2 x 
6 studs with three 16d nails and the second 
2 x 8 is fastened to the first 2 x 8 with two rows 
of 16d nails spaced 8" OC. 


Detail G—Truss Bearing Elevation, 
Sheet 8A 


Detail С, drawn at a scale of 34" = 1'-0", shows 
the method for fastening wall trusses to the 
tops of exterior bearing walls. Bearing walls 
are constructed with triple 2 x 6 plates at the 
required bearing elevations. The north walls 
have an 11'-10" bearing elevation and south 
walls have an 11'-0" bearing elevation as noted 
on other drawings in the plans. Parapets above 
the bearing walls are then constructed of 2 x 4 
studs with a double top plate. The heights for the 
parapets are indicated on Sheets 7A and 7B. 

Trusses are fastened to the wall plates using 
Simpson LTS12 metal fasteners and braced with 
Simpson TB36 tension bracing. The trusses are 
fastened to the triple top plate with a minimum 
of two 16d nails and with three 12d nails to a 
parapet stud provided at each truss. The trusses 
are sheathed with %” CDX plywood. 


Detail H—Truss Bearing Section (Wood 
Studs), Sheet 8A 


Detail H, drawn to the scale of %” = 1'-0", provides 
a side view of the same area of the building. The 
2 x 6 bearing wall with triple top plate and 2 x 4 
parapet with a double top plate are shown. Note 
that 1⁄2” plywood is used as exterior sheathing and 
must overlap a minimum of 2’-0” on either side of 
the joint between the bearing wall and parapet 
for structural support. Horizontal 2 x 4 blocking 
is to be installed between the tops of the joists in 
both a flat position on top of the trusses between 
the parapet studs and in an on-edge position 
between the trusses. 


Detail J—Truss Bearing Section (Metal 
Studs), Sheet 8A 


Detail J is drawn to a scale of 34" 2 1'-0". Metal 
studs are installed in an exterior wall and interior 
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partition in the food preparation area adjacent 
to the pick-up window area. Different fastening 
methods are used where wood roof trusses bear 
on metal-framed walls. A 2 x 6 ledger is fastened 
to the top track of the metal-framed wall using 
V2" bolts spaced 32" OC. A continuous 5” x 3" x 4" 
metal angle is screwed to the inside of the metal- 
framed wall to provide additional reinforcement. 
The top plate is 18 ga steel. A 114” metal channel 
is installed as horizontal bridging between the 
metal studs throughout the entire height of the 
metal-framed wall at 3'-4" OC minimum. The 
bearing height of the metal-framed wall is noted 
at 11'-0" for the low end (south) bearing. 

The parapet is framed in a manner similar to 
the other details, with 2 x 4 studs and a double 
2 x 4 top plate. In addition, 2 x 4 blocking is 
installed both on-edge and flat at the tops of 
the trusses where they intersect the parapet. 
The trusses are braced with bearing stiffeners 
as required, and nailed in the same manner as 
shown in Detail H. A minimum of !7" clearance 
is required between the end of the roof trusses 
and the interior surface of the 12” plywood exte- 
rior sheathing. 


Detail K —Non-Load-Bearing Partitions, 
Sheet 8A 


Detail К is drawn to the scale of 34" = 1'-0". The 
tops of non-load-bearing partitions are attached 
to the bottoms of roof trusses using methods 
shown in Detail К. А 1⁄2” gap is provided between 
the tops of the partitions and the bottoms of the 
trusses. Where partitions are perpendicular to 
the roof trusses, a truss clip is installed to secure 
the top ofthe partition in place. Where partitions 
are parallel with roof trusses, wood blocking is 
fastened between the trusses and roof truss clips 
are fastened to the blocking. 


Detail L—Water Heater Platform Framing 
and Detail LL—Front Edge Detail, Sheet 8A 


The water heater is placed near the recessed 
mop basin. Details L and LL show the fram- 
ing necessary to support the water heater. As 
shown in Detail LL, the top of the water heater 
platform is 4'-0" A.S.F. (above the surface of the 


floor). Two layers of 34" plywood form the deck 
of the platform, with fiberglass-reinforced poly- 
ester paneling on the top, front, and bottom of 
the platform. As shown in Detail L, the water 
heater platform is 2’-742” deep by 5'-2V£" wide. 
The platform is framed with 2 x 6 joists that 
are supported by jack studs installed adjacent 
to full-height wood studs. 


FLOOR PLAN, SHEET 4 


Sheet 4 contains the Floor Plan, Room Finish 
Schedule, Door and Hardware Schedule, Door 
Elevations, Door Detail A, Front Corner Detail, 
and General Notes. Several sections and details 
are referred to on the Floor Plan and shown on 
other sheets. 

The Floor Plan contains overall dimensions 
of the building (44'-4" x 87'-0^), location dimen- 
sions, and size dimensia 

: n that ғ Lofa 


patum eru in Sila icit 
For example, the partition separating Room 
102 and Room 108 is 5'-2" from th the 
west wall. A size dimension is a dimension tha 
indicates the boundaries of the specific shape of a 
particular feature or area. For example, the parti- 
tion between Rooms 100 and 101 is 57-4” long. 

Cutting plane references, such as A/7A, are en- 
closed in circles and include an arrow to indicate 
the direction of sight. Sections referred to on the 
Floor Plan are shown on Sheets 7A and 7B. Detail 
references, such as K/7B, are enclosed in circles but 
do not contain direction of sight arrows. Details 
referred to on the Floor Plan are shown on Sheet 
7B. Elevations are referred to on the Floor Plan 
using small diamonds that enclose circles. Interior 
elevations referred to on the Floor Plan are shown 
on Sheets 6A, 6B, 6C, 6D, and 6E. Room numbers, 
such as 100, are enclosed in rectangular boxes. 
Doors, such as A, are identified by a letter enclosed 
in a circle. See Figure 9-20. 


Floor plans contain information related to 


various trades. Floor plans are consi 
be among the most used working drawings 
in a set of prints. 


Reference Symbols 
Figure 9-20 
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Figure 9-20. Reference symbols on the Floor Plan refer 
to specific views and schedules. 


The General Notes on Sheet 4 apply to the 
entire Floor Plan. The General Notes provide 
information concerning partition framing, block- 
ing, insulation, dimensioning, architectural 
symbols, and fire protection behind all cooking 
equipment. Specific notes such as “USE SELF 
CLOSING HINGE ON ALL ACCESSIBLE 
STALL DOORS" provide information pertaining 
to a specific feature or шгар of ENSE 

All objects above 5'-0" are shown on floor | 
with hidden lines. For annie the — tn 
soffit above the front counter in Room 105 is 
shown with hidden lines since the bottom of the 
soffit is 7’-1” above the floor. mreerere corti 
indicate that 5” plywood sheathing is to be in- 
stalled to support wall shelving. Crosshatching 
along the south wall indicates the area where 
metal studs are required. 

Aroom finish schedule indicates the finish ma- 
terials to be used for each room of the building. 
The Room Finish Schedule, Sheet 4, designates 
a specific number for each space shown on the 
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plans. Floor, base, wall, ceiling, trim, and door 
finishes are indicated on the Room Finish Sched- 
ule. Six specific notes are referred to in the Room 
Finish Schedule and specific instructions are 
provided. Sheet F-1 provides additional finish 
material information. 

A door and hardware schedule provides infor- 
mation regarding doors in the building and is 
keyed to the door symbols shown on floor plans. 
Door location and swing are indicated on the 
plans. The Door and Hardware Schedule, Sheet 
4, designates a specific letter for each door shown 
on the Floor Plan, and the schedule provides ad- 
ditional information regarding door size, type, 
frame, hinges, latch-catches, and accessories. 
Ten specific notes are also referred to in the Door 
and Hardware Schedule. 

Door Elevations, Sheet 4, contains letters 
identifying door types and notations and di- 
mensions to clarify details. The letters used 
to identify door elevations are similar to those 
on the Door and Hardware Schedule. To avoid 
confusion, the letters in the fourth column of 
the Door and Hardware Schedule relate only to 
the Door Elevations shown to the right of the 
schedule. For example, an E door is similar to 
the door shown as Elevation C. 

When studying the Floor Plan, the best method 
is to first relate the four exterior elevations on 
Sheet 5 to the Floor Plan. The exterior elevations 
will help in visualizing the overall appearance 
of the building. Then, review each room on the 
Floor Plan in the order designated in the Room 
Finish Schedule along with the interior eleva- 
tions, equipment, HVAC, electrical, lighting, and 
plumbing schedules as they apply to the particu- 
lar room. À structured review of the Floor Plan 
andrelated information ensures that the building 
is properly laid out and constructed based on the 
set of prints. Additional study of specific plans is 
required for the actual construction. 


Left Side Elevation, Sheet 5 

The Left Side Elevation represents the south 
side of the building. The overall length of the 
Left Side Elevation is 87’-8”, calculated as the 


330 Printreading for Residential and Light Commercial Construction 


dimension shown plus two wythes of 4" brick 
(87'-0” + A" + 4” = 87’-8”), as shown on the Floor 
Plan, Sheet 4. The Left Side Elevation is drawn 
to a scale of 14" = 1'-0". Major features of this 
elevation are the pick-up windows and the en- 
trance on the south side of the building. 

The pick-up windows indicated on the Left 
Side Elevation are 4’-4” high by 4'-0" wide as 
shown on the Wall Sections and Floor Plan. Each 
pick-up window has a brick rowlock sill, 8" x 8" 
wall tile on both sides and above the windows, 
and metal flashing along the top. Each window 
also has a "Timelock" safe decal on the fixed win- 
dow. The direction of movement for the operable 
pick-up window is shown with an arrow on the 
movable window. The three bollards shown are 
6" in diameter, project a minimum of 60" above 
the surface of the sidewalk, and are painted yel- 
low. See Figure 9-21. 
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Figure 9-21. A concretefilled bollard protects a building 
from vehicular damage. 


A railing is installed along the patron en- 
trance on the south side of the building to 
prevent patrons from exiting the building and 
stepping into the path of drive-through patrons. 
A 48” long by 36” high wrought iron railing is 
installed at the entrance door, and is finished 
with safety red paint. 

Three scuppers and downspouts convey storm 
water from the roof into the storm water drain- 
age system. Each scupper is 16” wide by 6” deep 
by 9” high. Downspouts are 4” square. 

Two roof-mounted lights at the top of the 
building are shown, one pointed toward the 
rear of the building and one pointed toward the 
pick-up area. Additional information regarding 
the lights is included on Sheet 13. 


Right Side Elevation, Sheet 5 


The Right Side Elevation represents the north 
side of the building. The overall length of the 
Right Side Elevation is 87’-8”, calculated as the 
dimension shown plus two wythes of 4” brick 
(87’-0” + A" + 4” = 87-8”), as shown on the Floor 
Plan, Sheet 4. The Right Side Elevation is drawn 
to a scale of 4” = 1’-0”. 

Features shown on the Right Side Elevation 
include the windows in the dining area (toward 
the left of the drawing), outline of the Cooler/ 
Freezer module, and foundation footings and 
walls. Varying footing widths are shown where 
applicable. Notations indicate various masonry 
positions, materials, and fascia systems and 
their locations. 


Rear Elevation, Sheet 5 


The Rear Elevation represents the west side of the 
building. The overall length of the Rear Elevation 
is 457-0”, calculated as the dimension shown plus 
two wythes of 4” brick (44’-4” + 4” + A" = 45’-0”), as 
shown on the Floor Plan, Sheet 4. The Rear Eleva- 
tion is drawn to a scale of 4” = 1’-0”. The Trash 
Enclosure Area is not shown on the Rear Elevation 
since it is not part of the building itself. 

One feature of the Rear Elevation is the Cooler/ 
Freezer area storage module with the notation, 
“STORAGE MODULE TO BE PROVIDED BY 
OWNERAND INSTALLED BY THE GENERAL 


CONTRACTOR." Flashing is provided by the 
general contractor to prevent water seepage be- 
tween the module and back wall of the building. 
Additional features of the Rear Elevation are two 
roof-mounted light fixtures, two “Timelock” safe 
decals (one affixed to the rear entry door and the 
other to the sidelight along the door on the north 
side of the building), a security window in one 
door, and the fixed glass window at the drive- 
through area. 


Front Elevation, Sheet 5 


The Front Elevation represents the east side of 
the building, which faces the main thorough- 
fare (Illinois Route 31). The overall length of 
the Front Elevation is 38'-0" calculated as the 
dimension shown plus two wythes of 4" brick 
(37'-4” + 4" + 4” = 38’-0”), as shown on the Floor 
Plan, Sheet 4. The Front Elevation is drawn to 
a scale of 14" = 1'-0". 

The Wendy's sign and glass windows are the 
main features of the Front Elevation and are 
framed by brick-veneer walls and prefinished 
aluminum trim and fascia. See Figure 9-22. 
The sign, with a copy length of 22'-6!^", is 


BRICK-VENEER 
WALLS ^ 


SPLIT-FACED 
CONCRETE BLOCK, SIGN Te 
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supplied by the owner and installed by a sign 
installer. Dimensions at the top of the Front 
Elevation indicate placement of various sign 
components. 

Face brick is used as the primary exterior 
finish material for the building. Courses of split- 
faced concrete block are laid below and above 
the window level and at the roofline. Dimen- 
sions along the left side of the Front Elevation 
indicate overall height of the building and the 
heights at which the split-faced concrete block 
are installed. Information about the light fix- 
tures installed at the corners is provided on 
Sheet 13. 


Mortar bonds masonry units into an 
integral structure and creates a tight seal 
between the units to prevent air and 


moisture infiltration. In addition, mortar 
bonds with steel reinforcement, ties, and 
anchor bolts to form a single integral unit 
with the masonry units. 
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Figure 9-22. Exterior finish includes brick, splitfaced concrete block, and aluminum fascia. 
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Vestibules, Room 100, Sheet 4 


The vestibules shown at the north and south 
entrances on the Floor Plan provide entryways 
for patrons. Two entry doors are installed in each 
vestibule to minimize the amount of conditioned 
air escaping the building and to reduce drafts. 
Typical finishes for the vestibules are shown on 
Interior Elevations 8 and 9, Sheet 6B. The in- 
terior dimensions of the vestibules are slightly 
different. The Vestibule along the north side of 
the building is 4-10" wide by 7'-6V2" wide, while 
the Vestibule along the south side is 4'-10" wide 
by 7’-1%” wide. 

A notation indicates that the framed wall 
between the Vestibule and the dining area is 
36" high. Tempered glass is installed above the 
short wall to provide a line of sight from the 
Serving Area into the Vestibule. Tempered glass 
is a nonshattering glass that is significantly 
stronger than other types of glass and has high 
impact resistance. 


Room Finish Schedules, Room 100, Sheet 4. 
The Room Finish Schedule indicates that the 
Vestibule floors are to be finished with decora- 
tive tile. Wall finish is paneling with vinyl fabric 
wallcovering. Baseboard is to be decorative tile. 
Ceiling height for the vestibules is 9'-6" and the 
ceiling is suspended acoustical tile. The wood 
trim is to be stained. Information about the stain 
is included in the Interior Finish Schedule, Sheet 
F-1. The finish is comprised of two coats of cherry 
stain finished with two coats of polyurethane 
satin-finish varnish. 


Door and Hardware Schedule, Room 100, 
Sheet 4. Two doors are to be installed in each 
vestibule as shown on the Floor Plan, Sheet 4. 
The Vestibule along the north side ofthe building 
has type А and B doors; the Vestibule along the 
south side has type C and D doors. Type A and 
D doors, which are 3'-0" x 7'-0", have aluminum 
frames and tempered glass. A panel is installed 
across the middle of each door. Type А and D 
doors have pivot hinges, are self-closing, and 
have keyed locks. In addition, push-pull bars, 
panic hardware, and door stops are installed 
on each door. Thresholds and door sweeps are 
provided with the doors. 


Tempered glass is produced by heating 
sheet glass to near its softening point 


and then quickly cooling the glass under 
controlled conditions. Tempered glass is 
required for entrance doors. 


Type B and C doors are also 3'-0" x 7’-0” 
aluminum-framed, tempered glass doors. Type 
B and C doors are similar to type А and D doors 
except that they are not keyed and do not have 
panic hardware, door sweeps, thresholds, or 
panels across the middle. 


Security Plan, Sheet 10B. The Security Plan 
indicates that a “Timelock” safe decal is to be 
applied to the sidelight next to the exterior Ves- 
tibule doors 48" above the finished floor (A.F.F.). 
An alarm system decal and closed circuit televi- 
sion (CCTV) decal are to be placed above and 
below each “Timelock” safe decal. The Security 
Plan also confirms information provided in the 
Door and Hardware Schedule, Sheet 4, such as 
that the exterior Vestibule doors have keyed 
locks and are self-closing. Door contacts (DC) 
are to be installed in the head frame on the latch 
side of the exterior Vestibule doors. If the door 
contacts are tripped when the alarm system is 
activated a siren and/or strobe will be turned ON. 
The north Vestibule is in Security Zone #1 and 
the south Vestibule is in Security Zone #3. 


HVAC Plan, Sheet 11. The HVAC Plan indi- 
cates that one 8” diameter duct from HVAC unit 
RT-2 supplies the air diffuser in each vestibule. 
An air diffuser is an air distribution outlet in 
a supply duct that is used to deflect and mix 
air. The “B” inside the hexagon refers to the 
Air Device Schedule, Sheet 11. The “150” inside 
the hexagon indicates the airflow (in cubic feet 
per minute or cfm) of the type B diffuser. A type 
B diffuser supplies 150 to 190 cfm of air. See 
Figure 9-23. A type B diffuser is a supply air 
diffuser that is laid into the suspended ceiling. 
The diffuser is white and has an 8” round neck. 
The supply air diffusers are also shown on the 
Lighting and Reflected Ceiling Plan, Sheet 13, 
using two intersecting diagonal lines inside a 
square and the letters “SA.” 
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Figure 9-23. Air diffusers direct supply air to building spaces. 


Lighting and Reflected Ceiling Plan, Sheet 13. 
The Lighting and Reflected Ceiling Plan indi- 
cates that fixture B-1 is to be installed in each 
vestibule. As indicated with the crosshatching, 
the B-1 Vestibule lights are on the night light 
circuit. The 2 x 4 lay-in fluorescent light fixtures 
provide 35 W per lamp and include three fluo- 
rescent lamps in each fixture. Supply conductors 
are two #125 with a #12 ground that are run in 
34" conduit. 


Public Area, Room 101, Sheet 4 


The Public Area used for dining is the largest 
area in the building. As indicated on the Equip- 
ment Plan, Sheet 9, the Public Area provides 
seating for 94 customers. The basic dimensions 
for the Public Area are 39' x 33' including the 
vestibules, condiment bar, and serving areas. 
Coordinated wall, floor, and ceiling finishes 
are complemented by functional and attractive 
furniture placed for maximum use. The Room 
Finish Schedule and the Door and Hardware 
Schedule, Sheet 4, and Finish schedules, Sheet 
F-1, detail the finishes. Elevations 1, 2, 3, 4, 5, 
and 7 of Sheet 6A and Elevation 10 on Sheet 
6B show finish details of the Public Area. The 
interior elevations on Sheets 6A and 6B are 
drawn to a scale of 1⁄2” = 1'-0" as shown in the 
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AIR DIFFUSER 


title block on each sheet. The Equipment Plan, 
Sheet 9; Security Plan, Sheet 10B; HVAC Plan, 
Sheet 11; Electrical Plan, Sheet 12; Lighting 
and Reflected Ceiling Plan, Sheet 13; and 
Plumbing Plan, Sheet 15, provide specific in- 
formation for the various trades constructing 
the building. 


Room Finish Schedule, Sheet 4. The dining 
portion of the Public Area is finished with carpet. 
The Room Finish Schedule refers to Sheet 6B for 
additional information regarding carpet installa- 
tion. The Floor Tile/Carpet Plan, Sheet 6B, shows 
the carpet-seaming layout and provides instal- 
lation notes. The first piece of carpet is installed 
adjacent to the tile with the seam running the 
width of the building. The pattern of the second 
piece of carpet is matched to the first piece. A 
third piece of carpet is cut into two strips and 
installed across the front of the building. A heavy 
line shows the transition strip between the carpet 
and decorative tile that covers the remainder of 
the floor in Room 101. See Figure 9-24. Decora- 
tive tile is installed in a pattern with the edges 
parallel to the front of the building. The Room 
Finish Schedule also refers to the Tile Base Detail, 
Sheet 6B, in which a decorative tile bullnose cove 
base and 1 x 2 wood base cap are shown for wall 
baseboards in Room 101. 
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Figure 9-24. Tile is commonly installed in areas with 
a high level of foot traffic, whereas carpet is utilized for 
dining areas. А transition strip is installed at the junction 
of the tile and carpet to provide a finished appearance. 


Vinyl fabric, wood trim, and wood paneling are 
used to finish walls in the Public Area. Eleva- 
tion 8, Sheet 6B, indicates that wood paneling is 
installed to a height of 27-10%” above the floor. 
A 6" high tile base is capped with the 1 x 2 base 
cap, making the paneling exposure 2’-3”.A1 x2 
bottom chair rail is installed at this height and 
61%” is provided for a strip of wallcovering WC- 
C. A 1 х2 top chair rail is installed with the top 
of the rail 9%” above the bottom of the bottom 
chair rail. Additional wallcovering is installed to 
a height of 8’-342”, where a 1 x 2 on 1 x 4 crown 
molding is installed. Another piece of wallcover- 
ing is applied to finish the wall to the ceiling. 
See Figure 9-25. 

As shown on the Room Finish Schedule, Sheet 
4, and Section A, Sheet 7A, the suspended ceiling 
height in the Public Area is 9’-6”. The acoustic 
ceiling is composed of lay-in panels. Trim in the 
Public Area is stained and doors are aluminum 
frames with glass. 


Door and Hardware Schedule, Sheet 4. Doors 
B and C are exit doors from the Public Area into 
the vestibules. Both doors have an aluminum 


frame and are fitted with tempered glass. Each 
door measures 3’-0” х 7’-0” and is equipped with 
pivot hinges. The doors are self-closing with 
push-pull hardware and door stops. 


Interior Elevations, Sheets 6A and 6B. 
Elevations 1, 2, 3, and 4 are referred to on the 
Floor Plan, Sheet 4. Sheet 6B provides addi- 
tional information concerning the condiment 
stand. Booth details are shown in Elevation 10, 
Sheet 6B. Elevation 1 is viewed from the center 
of the Public Area toward the north wall. The 
hallway leading to the restrooms is shown on 
the far left side of Elevation 1. Moving from 
left to right, Elevation 1 shows the header 
and change in ceiling height, a tempered fixed 
glass window and a tempered glass door lead- 
ing to the Vestibule, six fixed glass windows 
(with pairs of windows separated by piers), 
four decorative light fixtures (E-1), and a sec- 
tion of wall indicating the typical dining room 
finishes and dimensions. The point where the 
base transition occurs — where floor covering 
changes from tile to carpet and base changes 
from tile to 1 x 6 wood trim — is also indicated. 
Dimensions for trim placement are provided on 
Sheet 6B. A series of hanging planters is also 
shown on Elevation 1. 

Elevation 2 is viewed from the center of the 
Public Area toward the east wall. Wall decor 
pieces 1 and 2, usually framed posters or photo- 
graphs, are shown at each end of the wall. The 
fixed glass windows are the primary feature of 
Elevation 2. Note that a pair of windows are 
placed to each side of the triple fixed glass win- 
dows in the center. Light fixtures and hanging 
plants are suspended from the ceiling. Informa- 
tion about the lights and plants is provided on 
Sheet 13 and Sheet 9, respectively. 


Fiberglass-reinforced polyester (FRP) 
paneling is a common finish material used 
in commercial kitchens, food preparation 


areas, and restrooms. FRP paneling is 
scratch-, impact-, and stain-resistant. In 
addition, FRP paneling will not corrode or 
support mildew, mold, or fungus growth. 


Wall Finishes 
Figure 9-25 
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UPPER WALL FINISH 


LOWER WALL FINISH 


Figure 9-25. Typical wall finish is applied throughout areas of the building based on the detail. 


Elevation 3 is viewed from the center of the 
Public Area toward the south wall of the build- 
ing. Fixed glass windows are shown at the left 
side of Elevation 3. The base transition is shown 
to the left of the Vestibule door, along with the 
tempered glass Vestibule window. A base tran- 
sition in elevation is shown below the waste 
receptacle. The patron traffic area and a portion 
of the Serving Area are shown to the right of 
the Vestibule door. A 21” x 50” rough opening is 
centered vertically in the angled wall to create 
a space for a recessed merchandiser. A merchan- 
diser is an enclosed case, usually containing two 


or three shelves, that is used to market branded 
merchandise such as T-shirts or toys. Wood trim 
is to be installed around the merchandiser. Ce- 
ramic tile that are installed in the Serving Area 
are shown. Notations show a recessed merchan- 
diser, and information concerning ceramic tile is 
provided. Two types of 44" x 414” wall tile—field 
tile and accent tile—are installed. Field tile are 
the tile that cover the majority of the wall. Accent 
tile are a different color than field tile and are 
arranged in a specified pattern at various loca- 
tions. Detail J, Sheet 7B, provides information 
about the soffit over the counter. 
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Ceramic tile is formed using the plastic 


process (forming while the clay is wet) or 
dust-pressed process (using compressed 
clay powder). 


Elevation 4 is viewed from the center of the 
Public Area west toward the Serving Area. The 
base cabinet and recessed merchandiser are 
shown on the left side of Elevation 4. The pre- 
fabricated service counter with the dropped soffit 
is prominently shown. The trim, Corian?, and 
laminate are provided by the kitchen equipment 
installer (KES). A portion of the menu board is 
shown behind the soffit, with ceramic wall tile on 
the face and bottom of the soffit supporting the 
menu board. The wall to the right of the counter 
completes the transition back to the hallway 
leading to the restrooms. Ап Americans with 
Disabilities Act (ADA)-compliant restroom sign 
is shown alongside the door to the Men's Room. 
See Figure 9-26. 


igure 9-26. Signage is placed according to dimen- 
sions provided on elevations or details. 
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Elevation 5 provides a view of the wall sepa- 
rating the Vestibule on the north side of the 
building from the Public Area. The elevation 
indicates the location of the comment card box 
and two pieces of wall decor. 

Elevation 7 provides a view of the wall sepa- 
rating the Vestibule on the south side of the 
building from the Public Area. The elevation 
shows the wall finishes that are detailed in 
Elevation 1. 

Information concerning the condiment stand 
finish is also shown on Sheet 6B and is related 
to the finish schedules on Sheet F-1. The coun- 
ter trim and accent laminate are Formica? #942 
Nile, the counter face is plastic laminate Wilson- 
art? #4663-60 Tawny Legacy, and the countertop 
is edged with a 3" Corian bullnose. 

Elevation 10, Sheet 6B, shows information 
concerning the booths in the Public Area. The 
booth assemblies are 9'-2" square with a center 
planter and cantilevered tables that are braced 
from below. Each unit has four tabletops (R08). 
The booths are installed by the general contrac- 
tor. Finishes for each booth are indicated in the 
interior finish schedule on Sheet F-1. 


Equipment Plan, Sheet 9. The Equipment 
Plan shows all equipment to be included in the 
building and describes the equipment in the ac- 
companying Equipment Schedule. Room 101 has 
a significant amount of equipment and furniture. 
А total of 39 tables are installed in Room 101, 
including eight accessible tables. Seventy-seven 
chairs (R05) are provided with this installation. 
Thirty-one 21" x 24" tabletops (R06) and table 
bases (R07) are to be installed in Room 101. See 
Figure 9-27. 

Item B01 refers to the 120 sq yd of carpet 
required for the Public Area. Item B02 refers to 
the carpet-tile transition strip that separates the 
carpet from the decorative tile. 

The bench seat (R10) is furnished and in- 
stalled by the equipment suppliers. Item R15, 
the 36" high serpentine rail that separates the 
dining area from the food ordering area, is fur- 
nished by the owner and installed by the general 
contractor. The handrail location and length are 
indicated on the Equipment Plan and a Handrail 


Elevation is shown on Sheet 6B. The handrail is 
3’-0” high, made of various sizes of square metal 
tubing, and capped with a 2 x 4 oak handrail 
installed by the general contractor. Posts extend 
4" into the floor and a post protector is installed 
at the base. The 1⁄2” x 1" metal channel along 
the top of the rail is predrilled to allow the oak 
handrail to be properly attached. The arrange- 
ment of the zig-zag bars does not allow a 4" 
diameter or larger sphere to pass between the 
bars. This design, primarily intended for child 
safety, ensures that adequate space is provided 
for passage and prevents entrapment. 

The condiment stand (R03) is located between 
the Public Area and Serving Area. The condiment 
stand holds two napkin dispensers (C04), a scuffle 
cup dispenser (C05), and two condiment pumps 
(C15). Two countertops (B06) are installed at the 
ends of the condiment stand. Two booster chairs 
for children (R17) are stored under the condiment 
stand. A 102" long bench seat (R10) is installed 
along the back of the condiment stand. Four table 
bases (R07) and tabletops (R06) with four chairs 
(R05) are placed along the bench seat. 


Security Plan, Sheet 10B. The dining area is 
equipped with one emergency siren/strobe light 
that is mounted near the middle of the room. 


R06/R07 TABLETOPS 
AND BASES 


R05 CHAIRS 


\ 


Figure 9-27. Equipment for the dining area includes tabletops, table bases, and chairs. 
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The siren is positioned just above the suspended 
ceiling and the strobe is surface-mounted on the 
underside of the ceiling. The siren and strobe 
light are activated as an alarm in the event of a 
lapse in security. 


HVAC Plan, Sheet 11. The Public Area is 
heated and cooled by a 10-ton roof-mounted 


‚ HVAC unit. As shown on the HVAC Equipment 
Schedule, the unit, designated RT-2, is a 208 V, 


30, 60 Hz unit with a З HP blower motor. Several 
manufacturer options are shown in the schedule, 
but specifications for the unit are consistent 
across manufacturers. 

The HVAC system is designed to meet inte- 
rior cooling and heating loads where outside 
temperatures reach 93°F in the summer and 
O?F in the winter. All ductwork is installed 
above the suspended ceiling. Supply ducts and 
diffusers must be insulated. The HVAC Plan, 
Sheet 11, identifies the rooftop HVAC unit RT-2 
and two 24” x 14” main supply air ducts. Round 
ducts branching off the main duct supply lay-in 
ceiling-mounted diffusers and surface-mounted 
registers. Twelve diffusers are supplied by 10” 
diameter ducts. Diffusers designated A/300 have 
a 10” diameter and provide 300, 350, or 400 cfm 


of air, dependi ion and setup. 


338  Printreading for Residential and Light Commercial Construction 


The General Notes on the HVAC Plan, Sheet 
11, provide additional information about the 
HVAC system for the building. The HVAC system 
is designed to keep the restaurant comfortable 
in a range from 93?F to 0°F, The maximum al- 
lowable length of flexible duct is 7'-0", with the 
remainder of ductwork made of hard surface 
piping with 1" thick insulation. All ductwork 
must be concealed above the suspended ceiling 
system. The dimensions of all ductwork are the 
outside diameters, and all ductwork is insulated 
л k duct wrap. Return air drops, such 
as those above the ceiling in Room 101, are lined 
with 1" insulation and all ducts are fitted with 
isolation duct connectors to minimize vibra- 

ion and reduce sound transmission. Locations 
of the supply and return air diffusers are also 
indicated on the Lighting and Reflected Ceiling 
Plan, Sheet 13. 


Electrical and Electrical Distribution 
Plans, Sheets 12 and 14. As shown on the Elec- 
trical Plan, three 120V, 1 duplex receptacles are 
placed 14" above the finished floor in the Public 
Area. Àn additional receptacle is installed just 
outside the Closet door near Rooms 101 and 
101A. Hidden lines connecting the receptacles 
indicate circuit wiring. The NEC? permits no 
more than 13 general-purpose outlets to be con- 
nected to a 20A circuit and no more than 10 
general-purpose outlets to be connected to a 
15A circuit. The permissible number of outlets 
is verified using the following procedure: 


1- YA 
V 
I= 180 VA 
20y 
20 A CB 
I = ————— =18 1 ircui 
1БА outlets per circuit 
15A CB 
I сш ыйы LEM 1 • . 
15A 0 outlets per circuit 


The National Electrical Code? must be referred 
toinorder to determine the maximum number of 
lighting fixtures permitted on a general-purpose 
branch circuit. Many codes require a lighting 
outlet for a fixture to be computed at 1.5 A per 


outlet. For example, a maximum of 13 outlets are 
permitted to be connected on a 20 A circuit (20 A 
CB + 1.5 A = 18.3). 

A weatherproof duplex receptacle connected 
to circuit 31C is shown at rooftop HVAC unit #2 
(RT-2). The letters ^WP" placed near the recep- 
tacle symbol indicate that the receptacle is to be 
weatherproof. These receptacles are required by 
the National Electrical Code? to provide power for 
personnel servicing the HVAC equipment. Circuit 
31 on panelboard C powers the two rooftop recep- 
tacles. Circuit 31 is a .8 kW circuit with a 20 A, 
single-pole circuit breaker. A notation indicates 
the power disconnect requirements for the HVAC 
suppliers and electrician. The HVAC Motors and 
Equipment Connections Schedule provides ad- 
ditional information for connection of the ЕТ-2 
unit and various circuit connections. The left col- 
umn of the schedule shows the circuit number as 
7C. The circuit identified as 7C on Sheet 14 is a 
17.1 kW individual branch circuit. The discon- 
necting means for unit RT-2 is a 208/240 V, 36 
disconnect switch. A disconnect switch is required 
by the NEC? to protect personnel from electrical 
shock while servicing the unit. 

An additional weatherproof receptacle is 
shown on the outside east wall. The receptacle 
is to be installed 14" above the finished floor 
level and connected to circuit 3A. Additional 
information about circuit 3A appears on the 
Electrical Distribution Plan, Sheet 14. Circuit 3 
on panel-board A is a 1.0 kW circuit with a 20 A, 
single-pole circuit breaker. A notation indicates 
that the circuit is routed through a power-con- 
ditioning junction box above the distribution 
panelboard and then routed to the cash register 
and the exterior outlet. 


Lighting and Reflected Ceiling Plan, Sheet 13. 
The Lighting and Reflected Ceiling Plan shows 
the layout for the ceiling grid and all lighting 
fixtures. Fixture B-2 is the most common type of 
lighting fixture to be installed in the Public Area. 
Type B-2 fixtures are 2 x 4 deep cell fixtures with 
three fluorescent lamps in each fixture. Each 
fixture requires two #12 conductors with a #12 
ground wire and routed in 34" conduit. 


Two clusters of type C-1 lighting fixtures are 
indicated in the Public Area. The clusters consist 
of five 4' long fluorescent lights that are surface 
mounted. See Figure 9-28. Information about 
installation of the dropped lighting clusters is 
shown on Sheet 7B. Wiring requirements are 
the same as for type B-2 lights. 


` Ec 
Figure 9-28. Dropped lighting clusters consist of five 4' 
long fluorescent lights that are surface mounted. 


Type E-1 lighting fixtures are shown around 
the perimeter of the Public Area. Type E-1 
lighting fixtures are special fixtures with in- 
candescent lamps, and are suspended from the 
acoustical ceiling grid at 6'-6" above the finished 
floor. All type E-1 fixtures are on circuit 23A. 
Elevations of the type E-1 lighting fixtures are 
shown on Sheet 6A. 

Two emergency floodlights provide light for 
the Public Area in the event of a power outage. 
See Figure 9-29. The emergency floodlights, 
designated EM-1, are shown on the Lighting 
and Reflected Ceiling Plan. Lamps for the emer- 
gency floodlights are furnished with the fixtures. 
Where general lighting circuits and emergency 
lighting circuits enter fixture enclosures or other 
enclosures, separation must be provided between 
the circuits per the NEC*. 


Emergency lighting equipment must include 
a rechargeable battery, a means to charge 
the battery, one or more lamps on the unit 


(or terminals for remote lamps), and a relay 
that automatically energizes emergency 
lighting when general lighting fails. 
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Figure 9-29. Emergency floodlights provide light in the 
event of an emergency. 


— — „ — 


Exit lights are positioned near exit doors to 
clearly mark all exits. See Figure 9-30. Two exit 
lights, designated EX-1, are shown in the Public 
Area. The exit lights are ceiling-mounted fixtures 
that are furnished with lamps. Battery packs 
are permitted to be connected to the single-pole 
switch that controls a general lighting circuit in 
the same room as the battery pack. According to 
the NEC®, emergency and exit lighting circuits 
cannot be routed in the same conduit system that 
supplies illumination for required lighting. 


Figure 9-30. Exit lights are installed at all exits of the 
building to clearly mark the doors. 
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Plumbing Plan, Sheet 15. Plumbing required 
for the Public Area is minimal. A floor drain (FD- 
1) is installed below the condiment area and 3" 
sanitary waste piping extends from the drain 
to the 4" sanitary waste piping that exits the 
building. Another floor drain is to be installed 
near the north Vestibule. Each FD-1 floor drain 
measures 5" x 9" and has an adjustable strainer, 
cast iron body, and 3" bottom outlet. 

A freezeproof wall-mounted hose bibb is to be 
installed on the exterior wall near the pick-up 
window. See Figure 9-31. The washerless hose 
bibb is mounted 18" above the finished grade and 
is supplied by a 34" cold water line. 


Figure 9-31. Freezeproof hose bibbs provide water for 
the exterior and ensure that water in the hose bibb will not 
freeze and rupture the pipe. 


Restrooms, Rooms 102 and 103, Sheet 4 


The Men's Room (Room 102) consists of an L- 
shaped area measuring 87-11%” x 8'-1" and a sep- 
arate area for a water closet measuring 5'-2" x 
5’-2”. The Women's Room (Room 103) is 12’-5” 
long by 7'-9" wide in the water closet area with 
an offset wall making the room 8'-3" wide in 
the entry and lavatory area. Standard symbols 
indicate the locations of the urinal, water closets, 
and lavatories. The dashed circles in each rest- 
room indicate the minimum 4’ diameter open 
space required for ADA compliance. The open 
space ensures adequate room for wheelchair 


access. In addition, 34” wide stall doors are speci- 
fied to provide adequate access to the stalls. 


Room Finish Schedule, Sheet 4. Finish and 
equipment are similar in both restrooms with 
the exception of the urinal in the Men’s Room. 
Restroom floors are finished with decorative tile 
and a decorative tile base. Restroom walls are 
finished with ceramic tile. Restroom ceilings 
are finished with drywall (gypsum board) hung 
8’-0” above the finished floor. 


Door and Hardware Schedule, Sheet 4. Type 
E and F doors are installed in the Men’s Room 
and Women’s Room, respectively. The doors are 
identical except for their hand (swing direction). 
The restroom doors are shown as C doors in the 
Door Elevations, Sheet 4. Type E and F doors are 
aluminum-framed flush doors covered with plas- 
tic laminate and measuring 3’-0” x 6’-8”. Note 1 
in the Door and Hardware Schedule states that 
the rough opening for plastic laminate-covered 
doors must be 2” wider and 1” taller than the 
door leaf. AMEN or WOMEN room sign is ap- 
plied to the outside of each door. Self-closing 
mechanisms, push-pull hardware, and door stops 
complete the door hardware required for proper 
installation of the restroom doors. 


Interior Elevations, Sheet 6C. Elevations 11, 
12, 13, and 14 detail the walls in the Women’s 
Room (Room 103). Elevations 15, 16, 17, and 18 
detail the walls in the Men’s Room (Room 102). 
Equipment in the restrooms is identified with a 
notation. Ceramic tile with a cove base and wall 
accent tile near the ceiling are shown on all walls in 
both restrooms. Typical Toilet Room Dimensions, 
Sheet 6C, provide specific information about tile 
and equipment placement in the restrooms. 

Elevation 11 shows the north wall of the 
Women’s Room and includes the toilet (water 
closet), toilet tissue dispenser, toilet partition, 
and Door F. Elevation 12 shows the east wall in- 
cluding the recessed electric hand dryer and side 
view of the lavatory vanity. Elevation 13 shows 
the front view of the lavatory vanity with a mir- 
ror above, and the toilet partition. Elevation 14 
shows the two toilets, a toilet partition between 
the toilets (without the doors), and grab bars in 
the handicapped-accessible toilet area. 


Elevation 15 shows the north wall of the 
Men's Room and includes the toilet partition 
and the urinal partition (partition immediately 
to the right of the urinal). Elevation 16 shows 
the east wall and includes the urinal, urinal 
partition, and Door E. Elevation 17 shows the 
face of the lavatory vanity in the Men's Room 
with a mirror above. A recessed electric hand 
dryer is to the left of the vanity. Grab bars 
are to be installed behind and to the right of 
the toilet. Elevation 18 shows the front view 
of the toilet partition and a side view of the 
lavatory vanity. 

A Vanity Plan and Vanity Section are provid- 
ed on Sheet 6C. The Vanity Plan indicates that 
a bone-colored Corian solid-surface material is 
used as the vanity surface, which has an inte- 
gral sink bowl. The surface is to be supported 
by a 2 x 4 frame anchored to the surrounding 
wood-framed walls with lag screws. The Van- 
ity Section indicates that the wood frame sup- 
ports are set 2'-9V7" above the finished floor. 
The face of the 2 x 4 framing is covered with 
3" plywood and finished with ceramic tile. The 
backsplashes and sidesplashes are also bone- 
colored Corian. 


Equipment Plan, Sheet 9. Various pieces of 
equipment are specified for the restrooms. Each 
piece of equipment is referred to on the Equip- 
ment Plan with an item number. Item C02 in- 
dicates a soap dispenser in each restroom. Item 
C07 indicates toilet tissue dispensers in each 
restroom. The Women's Room contains two toilet 
tissue dispensers and the Men's Room contains 


one toilet tissue dispenser. Item M23 indicates _ 


electric hand dryers that are furnished and 
installed by the electrical contractor. Specific 
information concerning the types of plumbing 
fixtures including the water closets, urinals, 
and lavatories is included in Division 15 of the 
written specifications. 


HVAC Plan, Sheet 11. An 8" white air diffuser 
(type F) with a round neck is connected to an 
8" duct above the ceiling in each restroom. The 
supply air is provided by RT-2. An 8" white reg- 
ister and 8" ducts are installed to connect the 
restrooms to Exhaust Fan 3 (EF-3). 
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Two E return registers are installed in the re- 
strooms. The registers are fitted with 8" diameter 
ducts connected to Exhaust Fan 3 (EF-3), which is 
equipped with a 1% HP, 115 У, 10, 60 Hz motor. 


Electrical and Electrical Distribution 
Plans, Sheets 12 and 14. As shown on the 
Electrical Plan, electric hand dryers are to be 
installed in both restrooms. The hand dryers 
are also shown on Interior Elevations 12 and 
14, Sheet 6C. A 120 V, 16 junction box is to be 
installed 40" above the finished floor near the 
lavatory in each restroom to power the hand 
dryers. The hand dryer in the Women's Room 
is connected to circuit 11 of panelboard A and 
the hand dryer in the Men's Room is connected 
to circuit 9 of panelboard A. Each of these cir- 
cuits are 2.3 kW with 20 A, single-pole circuit 
breakers. Each restroom has a 20 A, 120 V du- 
plex receptacle fed by circuit 31 A. Circuit 31 


- of panelboard A is a 1.5 kW circuit with a 20 A, 


single-pole circuit breaker that also provides 
power to the dining room receptacles. 


Lighting and Reflected Ceiling Plan, Sheet 13. 
Two B-3 luminaires (lighting fixtures) in each 
restroom provide illumination. As indicated in 
the Women's Room at the termination of the 
wiring run, the lighting fixtures are connected 
to circuit 15 of panelboard A. Type B-3 lighting 
fixtures each have three fluorescent lamps. The 
B-3 fixtures are mounted in the drywall ceilings 
and have the same wiring requirements as type 
B-1 and B-2 fixtures. Switch symbol 6 notes that 
these lights are controlled by switch number 6, 
which is installed near the inside of the rear 
entry door of the restaurant. 


Plumbing and Plumbing Rough-in Plans, 
Sheets 15 and 15А. Plumbing fixtures are 
designated by letter and number on the plan and 
isometric views. See Figure 9-32. All restroom 
plumbing fixtures are provided by the plumbing 
contractor. The water closets (А-1 and А-2) are 
supplied by 1%” cold water pipes. Waste is di- 
rectly discharged from the water closets through 
4" waste outlets. The water closets are vented 
through a 2" vent pipe to a 4" vent through the 
roof. Water closet A-2 is handicapped-accessible. 
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Rough-in dimensions for plumbing fixtures, 
including water closets, urinals, and floor drains, 
are indicated on Sheet 15A. The rough-in dimen- 
sions are critical, especially when pipes are to 
be placed below a concrete slab and stubbed 
up in walls and partitions. The plumbing con- 
tractor will review the floor plans to determine 
wall placements and consult manufacturer 
specification sheets for rough-in dimensions for 
individual fixtures. 

Restroom lavatories are designated as В-1. 
Lavatories are supplied by 12” hot and cold wa- 
ter lines. Note 8 indicates that the mixing valve 
type installed at the water heater outlet supplies 
regulated hot water of 110?F to all sinks. The 
lavatories have 1%” traps, direct waste outlets, 
and vent pipes. The mounting heights for sup- 
ply and drain are as directed by the plumbing 
contractor. 

The urinal (C-1) is supplied by a 34" cold wa- 
ter line and is connected to a 3" waste pipe. The 
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urinal vent is a 1%” pipe. Sheet 15A shows the 
installation of a type ABC fire extinguisher near 
the entry to the Women's Room. 

A floor drain (FD-1) is indicated in each rest- 
room. The floor drains are 5" x 9" cast iron floor 
drains with adjustable strainers. The drains 
have 3" diameter bottom outlets, and a short 
piece of 3" pipe is installed between the drain 
and 4" sanitary lines. 


Closet, Room 104, Sheet 4 


Room 104 is a Closet measuring 4’-4” wide by 2’- 
9" deep, located adjacent to the Women's Room. 
A notation indicates that information about the 
wire shelving for the Closet is shown on Sheet 
6A. The Closet is entered through a type H door, 
which is a 3'-0" x 6'-8" plastic laminate-covered 
flush door with a keyed lock and a door stop. 
Door hinges are attached to the jamb using 
3%” screws. 
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Figure 9-32. The Sanitary and Water Supply Isometrics provide an abundance of information for proper construction of 
the sanitary drainage, waste, and vent system and the water supply system, respectively. Vent pipes are indicated on the 
Sanitary Isometric using hidden lines. The cold water supply line is indicated with a “CW” while the hot water supply line 


is indicated with "110." 


Interior Elevation 6, Sheet 6A. Interior Eleva- 
tion 6 shows the door entering into the Closet. 
The door has an “EMPLOYEE” sign indicating 
this area is for employee use only. Three wire 
shelves are installed in the Closet. The lower 
shelf is 4'-0" above the finished floor, the middle 
shelf is 1'-0" above the lower shelf, and upper 
shelf 1'-0" above the middle shelf. The elevation 
also shows the door entering into the Women's 
Room and the proper locations of the fire extin- 
guisher and ADA sign. 


Equipment Plan, Sheet 9. The Equipment 
Plan indicates that three high chairs (R16) are 
stored outside the door leading into the Closet. 
The high chairs are available for use by infants 
in the dining area. 


Serving Area, Rooms 105 and 106, Sheet 4 


The Serving Area is the area where patrons 
place their food orders and employees prepare 
the orders. See Figure 9-33. The dimensions 
of Room 105 are 6-2%” х 13'-1077". The dimen- 
sions of Room 106 are 12'-0" x 8'-10". A header 
installed in the ceiling 8'-3" above the slab (de- 
scribed on Detail J, Sheet 7B) separates Room 


Chapter 9 • Plans—Wendy's Restaurant 343 


105 from Room 101 (Public Area). A soffit that 
is 7’-1” above the floor separates Room 105 from 
Room 107. Interior Elevations 19 and 20, Sheet 
6D are referred to on Sheet 4. 


Interior Elevations 19 and 20, Sheet 6D. 
The far left side of Interior Elevation 19 shows 
the fixed glass window at the pick-up windows. 
Equipment shown in this area includes the 
full-size warmer (V01), drive-through assembly 
counter (E12), undercounter refrigerator (Q06), 
point-of-sale monitor (001), and portion pack 
dispenser (C13). A 1%” electrical conduit with 
junction boxes installed at 14" and 72" for con- 
nection to the cash register system is indicated. 
Ceiling height in the area near the pick-up 
window is 87-10”. 

The cookcenter (E15) with an iced tea dis- 
penser (A05), coffee warmer (A07), and portion 
pack dispenser (C13) is shown at the center of 


- Interior Elevation 19. Stainless steel corner trim 


(L11-3) is indicated along the left side of the 
ceramic wall tile to protect the wall finish. See 
Figure 9-34. The 7’-1” high soffit is covered with 
ceramic wall tile on the sides and bottom, and 
contains the order boards for patron use. 


Figure 9-33. Interior elevations and the Equipment Schedule provide detailed information about the equipment required 


in the food preparation and serving areas. 
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Figure 9-34. Stainless steel trim is specified for many 
corners and ends of walls to protect the wall finish. 


The left side of Elevation 20 shows the wash 
sink unit (TO1) over which a spray bottle rack 
for the dining room (572-11) and the operations 
manual holder is mounted. The wash sink unit, 
rack, and holder are in a small unnumbered area 


to the left of the Serving Area. Dimensions for the 
area are shown on the Floor Plan, Sheet 4. Stain- 
less steel corner trim (L12-3) is indicated along 
the tiled wall. The center of Interior Elevation 
20 shows the employee side of the serving coun- 
ter with a drink tower (A01), two point-of-sale 
terminals (D02), two cup dispensers (C01), and 
two cash dump boxes (N02). The soffit separating 
this area from the dining room is finished with 
fiberglass-reinforced polyester paneling. 

The fixed glass pick-up window is shown to 
the far right side of Interior Elevation 20. The 
ceiling height in this area is 8'-10". The wall is 
finished with fiberglass-reinforced polyester pan- 
eling and the bottom of the wall is finished with 
tile cove base. Equipment in the pick-up window 
area includes an iced tea dispenser (A05), coffee 
brewer (A06), undercounter refrigerator (Q06), 
Frosty machine (Q08), drink tower (A01), cup 
dispenser (C01), cash dump box (N02), and point- 
of-sale terminal (D02). 


Detail J, Sheet 7B. Detail J shows the header 
construction over the serving counter. The head- 
er is framed with 2 x 4 wood members installed 
16" OC and tied to the roof joists. The header is 
covered with 94" drywall. The suspended ceiling 
butts against both sides of the header. Sheet 6B 
provides details for the wood trim. 


Equipment Plan, Sheet 9. Equipment for 
Room 105, identified on the Interior Elevations, 
Sheet 6D, is also identified on the Equipment 
Plan. In addition, equipment that cannot be 
shown in elevation is shown on the Equipment 
Plan, including the coffee warmer (A07), iced 
tea dispenser (A05), and cookcenter (E15). The 
Equipment Schedule lists each piece of equip- 
ment in numerical order and indicates the 
quantity and a brief description of the equip- 
ment. General Notes 1 through 4 relate to the 
Equipment Schedule. 


Security Plan, Sheet 10B. The Security Plan 
and two details on Sheet 10B provide information 
about the security in Rooms 105 and 106. The Se- 
curity Plan shows three cash dump boxes (CS), two 
cameras (C), two microphones (M), a monitor (TV), 
and window contacts (WC) at the pick-up window. 
Detail 1, drawn at a scale of %” = 1'-0", shows the 


location of the security camera and monitor in 
Room 105. The camera is mounted 8" below the 
ceiling and aimed toward the dining area and 
across the serving counter. А second camera is 
installed near the pick-up window and is aimed 
toward one of the fixed glass windows and the 
cash register in the pick-up window area. Detail 
2, which is an interior elevation of the pick-up 
window, shows the location of security stickers 
on the window. Microphones are mounted in the 
ceiling over the serving and the pick-up window 
areas. The pick-up window areas are covered by 
Zone #7 of the security system. 


HVAC Plan, Sheet 11. Two 10" 350 cfm and 
one 400 cfm type A air diffusers provide the air 
supply for Room 105, with one near the Closet 
under MUA-1. A 10" diameter duct connects both 
350 cfm diffusers to rooftop unit 1 (RT-1) and a 
10" diameter duct connects the 400 cfm diffuser 
to rooftop unit 2 (RT-2). An additional 350 cfm 
type A diffuser provides the air supply in Room 
106 near the pick-up window. 


Electrical and Electrical Distribution 
Plans, Sheets 12 and 14. Circuits and home 
runs are shown for all equipment in Room 105. 
Circuits are indicated with dashed lines. Home 
runs, indicated with solid lines and terminated 
with arrowheads, are electrical conductors that 
extend from the power source to the point of use. 
Various types of electrical outlets are installed in 
this area to serve the variety of electrical equip- 
ment. For example, a notation near the pick-up 
window area indicates that a junction box for 
connection to cash registers is placed 24" above 
the finished floor. The cable is protected by 2" 
conduit. By following the dashed line indicating 
the circuit run, note that the circuit provides 
power to two additional outlets in the pick-up 
window area. At the termination of the dashed 
line, a notation indicates the circuit is fed from 
circuit 3 via a power conditioner box above the 
distribution panelboard. Sheet 14 indicates that 
circuit 3A is fed from electric panelboard A that 
contains 225 A main lugs, 120/208 V, 36, four- 
wire service. Additional electrical information is 
provided in notations. For example, a notation 
on Sheet 12 indicates that the front counter 18 
prewired for register outlets. 
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Register System and Outdoor Order Station 
Plan, Sheet 10A. Additional information related 
to the register system and outdoor order station 
is provided on Sheet 10A. The plan view shows 
various receptacles and conduit that are part of 
the outdoor order station. For example, 34" con- 
duit is installed near the pick-up window for the 
outdoor menu speaker system. The general notes 
state that all conduit shown on this sheet is re- 
lated to the cash register system. This plan must 
be cross-referenced with Sheet 12 to ensure the 
proper power systems and conduit are installed 
to provide the required electrical power to the 
point-of-sale ordering and sale systems. For ex- 
ample, the duplex receptacle shown near register 
3 is installed 46" above the finished floor to the 
center of the box as stated in the general notes. 
Additional information concerning this receptacle 
is included on Sheet 12, indicating the receptacle 


_is powered by circuit З on panelboard A. 


Lighting and Reflected Ceiling Plan, Sheet 
13. A variety of lighting fixtures are utilized in 
Rooms 105 and 106. Three B-1 fixtures, each 
containing three fluorescent lamps, are recessed 
into the soffit above the serving counter. Three 
more B-1 fixtures are indicated in Room 106. The 
EM-1 light fixture is an emergency flood light that 
provides illumination in case of a power outage. 
Three type F-1 recessed can fixtures designed for 
use with incandescent lamps and utilizing com- 
pact fluorescent lamps are installed in Room 105. 
Two F-1 fixtures are installed in the bottom of the 
soffit and supplied by circuit 17A. One F-1 fixture 
is installed in the small Closet to the left of the 
serving counter and supplied by circuit 19A. 

Switches 1, 2, 3, and 4 are installed in the 
Closet near the Serving Area. Switch 1 controls 
the lights above the Serving Area and the area 
near the condiment stand. Switches 2 and 3 
control the two sets of lights in the Public Area. 
The hanging fixtures above the tables around 
the perimeter of the Public Area are controlled 
with switch 4. The switch 1 circuit is circuit 
19 on panelboard A. The switch 2 circuit is cir- 
cuit 21 on panelboard A. The switch 3 circuit 
is circuit 25 on panelboard A. The switch 4 cir- 
cuit is circuit 23 on panelboard A. 
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Plumbing and Plumbing Rough-in Plans, 
Sheets 15 and 15A. Two floor drains (FD-1 and 
FD-3) are to be installed in the Serving Area and 
one floor drain (FD-3) is to be installed in the 
pick-up window area. The floor drains have 3" 
bottom outlets and are connected to the sanitary 
waste system. Two drink towers (A01) are sup- 
plied with 34" cold water lines. The coffee machine 
and warmer (A06) is supplied with a 1%” cold 
water line. Heavy dashed lines extending from 
the drink towers to the back wall of the building 
indicate that 6" schedule 40 PVC pipe is used as 
a conduit for beverage syrup lines. The Plumbing 
Fixture Schedule indicates that each drink tower 
is to have an indirect connection to the floor drain. 
The Indirect Drain Detail, Sheet 15, shows the 
indirect drain with the required air gap above the 
finished floor. See Figure 9-35. An indirect drain 
is a waste pipe that does not connect directly to 
the drainage system but conveys liquid waste by 
discharging it into a plumbing fixture, such as a 
floor drain or floor sink, that is directly connected 
to the drainage system. À backflow preventer is 
installed in the water supply line for each drink 
tower. À backflow preventer, or backflow preven- 
tion device, is a device used to protect the water 
supply from contaminated and undesirable sub- 
stances entering the water supply system. The 
Plumbing Plan also shows a cleanout near the 
pick-up window to provide ready access to the 
sanitary waste system. 

The hand sink near the pick-up window (T10) 
and the small sink in the Closet near the serv- 
ing counter (T01) have %” hot and cold water 
lines. The Sanitary Isometric shows a 2" sani- 
tary line for sink T10 and a 3" sanitary connec- 
tion line for sink ТО1. Each of the sinks has a 
1%” sanitary vent as indicated by dashed lines 
on the Sanitary Isometric. 


Serving Area, Room 107, Sheet 4 


Room 107 is an activity-filled area between the food 
preparation area and the serving counter. Sand- 
wiches and other food products are prepared and 
moved from the food preparation area (Room 108) 
to the serving areas at the pick-up window (Room 
106) and serving counter (Room 105). Overall di- 
mensions of Room 107 аге 19'-10" x 16’-9”. Interior 


Elevations 22, 23, and 25 on Sheet 6D and Interior 
Elevations 27, 28, and 29 on Sheet 6E provide ad- 
ditional details about the layout of Room 107. The 
Room Finish Schedule, Sheet 4, indicates that the 
floor is quarry tile and the ceiling height is 8’-10”. 
A 3-7” long metal-framed partition disrupts the 
line of sight into the office (Room 109). 

Long dashed lines in Room 107 on the Floor 
Plan indicate the location for Hood 1. Hood 1 
measures 7’-0” x 4'-0" and is located 6'-0" from 
the pick-up window offset and 7’-9” from the in- 
side of the exterior wall. A heavy dashed line on 
specific walls represents %” plywood sheathing 
that is to be installed to support wall shelving. 

The Room Finish Schedule indicates that the 
floor and base in the Serving Area are finished with 
quarry tile. The walls are finished with FRP and 
the ceiling is finished with a washable suspended 
ceiling at a height of 8'-10". 
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Figure 9-35. An indirect drain is required for certain 
equipment such as the drink towers. An indirect drain 
conveys liquid waste by discharging it into a plumbing 
fixture, such as a floor drain, that is directly connected to 
the drainage system. 


Interior Elevations 22, 23, and 25, Sheet 6D. 
Elevation 22 is a view taken looking north from 
the center of Room 107. Rolling storage units 
(590-1, 590-5, and S96-2) and the bun oven (КОБ) 
in the Dry Storage Area (Room 110) are shown on 
the left side of the elevation. A partition trimmed 
with stainless steel wall end trim (L12-6) 


separates Room 107 from Room 108. Equipment 
tothe right ofthe partition includes a one-drawer 
MPHC (multipurpose heat cabinet) (V11), grill 
hood 1 (L03), 6' long grill with a double trough 
(K03), 6' long bun warmer (V09), point-of-sale 
monitor (001), three-drawer MPHC (V13), cup 
dispenser (C01), coffee counter (E08), and hand 
sink (T10). The hood is to be installed 6'-6" from 
the finished floor. 

Both sliding pick-up windows and the direc- 
tion of travel for the windows are shown in Е]- 
evation 23. The front serving counter is shown 
along the left of the elevation. Equipment shown 
in Elevation 23 includes the headset backup, 
pick-up window (PUW) timers and chart holders, 
drink staging shelf (G15), assembly counter bin 
(G16), portion pack dispenser (C13), fry carton 
dispenser (C11), frydump cabinet (E06), fryer 
hood #2 (L05), four-vat open fryer (J06), pres- 
sure fryer (J04), stainless steel wall panel kit 
(L02), range/oven combination unit (K04), and 
the freezer (Q04). See Figure 9-36. 


Figure 9-36. The serving area contains equipment used 
to prepare food, such as fryers, range/oven, and freezer. 


Elevation 25 shows the rear of Room 107. The 
fixed glass window for the pick-up window area 
(Room 111), point-of-sale terminal (D02), change 
window shelf (E11), and cash dump box (N02) 
are shown at the left. The height of the junc- 
tion box for the electrical connection to the cash 
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register system is indicated as 3'-10" above the 
finished floor. The window for the Office (Room 
109) is shown, along with the location dimensions 
for a fire extinguisher. Walls are finished with 
fiberglass-reinforced polyester paneling. Stain- 
less steel trim members (L11-6 and L12-6) are 
shown along with the bun racks (S80), lettuce 
cart (E22), knife holder (M20), two-compartment 
preparation sink (T09), bag and box rack (A03), 
storage unit (590-4), and floor tool hooks (574-5) 
in the Serving Area. The 84" dimension above 
the floor tool hooks indicates the installation 
height. The 82" dimension in the center of the 
elevation indicates the installation height of the 
sink module (598-1). 


Interior Elevations 27, 28, and 29, Sheet GE. 
The north side of Rooms 110, 108, and 107 is 
shown on Elevation 27. (Information on Rooms 
110 and 108 is provided later in this chapter.) 
The small Closet near the serving counter is 
shown on the right side of Elevation 27. Stain- 
less steel trim (L06 and L09) is indicated on each 
side of the Closet opening. Although L06 and 
L09 are not included in the Equipment Plan, it 
is assumed that these items are also provided 
with stainless steel trim like the other items in 
the L series of the Equipment Schedule. Ceramic 
wall tile surround the Closet opening. А Frosty 
machine (Q06), ice maker (Q02), safety equip- 
ment rack (X18), and night cover holder (G41) 
are shown to the right of the partition separat- 
ing Rooms 107 and 108. The wall behind the 
ice maker is finished with fiberglass-reinforced 
polyester paneling and a J-mold where the panel 
butts against the tile cove base. А notation on 
Sheet 4 indicates that 9&" plywood sheathing is to 
be installed for wall shelving support wherever 
walls are designated with heavy dashed lines. 

Elevation 28 shows the pick-up window 
counter equipment at the left, the short divider 
wall, and the Office door at the right. Equipment 
pertaining to Room 107 includes a point-of-sale 
monitor (D01), 6’ bun warmer (V09), a three- 
drawer MPHC (V13), grill hood #1 (L03), 6' 
grill (K03), and one-drawer MPHC (V11). This 
equipment is installed on the north side of the 
food preparation island. The 6'-6" dimension 
indicates the height of grill hood #1. 
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Elevation 29 shows the food preparation area 
(Room 108) at the left and the Serving Area 
(Room 107) at the right. Grill hood #1 (L03) is 
shown above the food preparation island. The 
only additional equipment shown on Elevation 
29 is the freezer (Q04). The window at the right 
is one of the fixed glass pick-up windows. 


Equipment Plan, Sheet 9. All equipment for 
Room 107 indicated on the interior elevations 
on Sheets 6D and 6E is also identified on the 
Equipment Plan. The Equipment Schedule lists 
each piece of equipment in numerical order and 
provides the quantity and a brief description of 
the equipment. General Notes 1 through 4 relate 
to the Equipment Schedule. 


Security Plan, 10B. A motion detector is in- 
stalled in Room 107. The motion detector provides 
360? of coverage. À microphone, window contacts, 
counter safe, and security camera are installed 
near the pick-up window, along with decal instal- 
lation information. 


HVAC Plan, Sheet 11. Two exhaust fans, EF-1, 
and EF-2, are located in Room 107. EF-1 pro- 
vides 2500 cfm of air movement and EF-2 provides 
1350 cfm of air movement. Each exhaust fan is 
equipped with an exhaust hood that must be fab- 
ricated according to the design and performance 
specifications of NFPA 96 and local building codes. 
Note 3 on the Exhaust Hood Schedule states that 
the hoods are to be fabricated from 16 ga black steel 
with continuous welded seams. A 16" x 15" duct 
leads from Hood 1 to EF-1 on the roof. A 10" x 11" 
duct leads from Hood 2 near the pick-up windows 
to EF-2 on the roof unit. Larger ducts are required 
in this area to remove smoke and odors. 

Rooftop HVAC unit #1 (RT-1) provides supply 
air to Room 107 through five 22” x 22” diffusers 
and one 10” diameter diffuser. Two 22” x 22” dif- 
fusers have 350 cfm capacity and three diffusers 
have 300 cfm capacity. The 10” diameter diffuser, 
located near the pick-up window, has 350 cfm 
capacity. All ductwork for the diffusers is 10” 
in diameter. 


Electrical and Electrical Distribution Plans, 
Sheets 12 and 14. Circuits and home runs are 


shown for all equipment in Room 107. For ex- 
ample, the note 2B near the ice machine indicates 
that circuit 2 of electric panelboard B supplies 
power to the ice machine. Electric panelboard B 
contains a 225 A main on a 120/208 V, 36, four- 
wire service. The 208/240 V, 36 disconnect switch 
near the ice machine is located 57" above the 
finished floor. 

Wiring for the two exhaust fans in Room 107 
is shown on Sheet 12. Each exhaust fan has a 
280/240 V, 3 waterproof disconnect switch that is 
mounted on the roof near the fan. The disconnect 
switch allows the power to be turned off locally 
when servicing or maintaining the fans. As noted 
on the Electrical Distribution Plan, Sheet 14, 
Exhaust Fan 1 is powered by circuits 4, 5, and 6 
on the Fan and Lighting Control. Exhaust Fan 2 
is powered by circuits 10, 11, and 12 on the Fan 
and Lighting Control. 

A series of five receptacles are installed on the 
exterior wall and east partition between the two 
pick-up windows. These are powered by control 
panelboard terminal 14. As shown on Sheet 
14, these are the fry line receptacles. The four 
receptacles on the exterior wall are placed 14" 
above the floor, while the receptacle on the east 
partition is installed 60" above the floor. 

А notation on Sheet 12 states that the cook- 
center in the middle of Room 107 is prewired for 
register outlets and connected to a junction box 
above the ceiling. Sheet 14 shows the cookcenter 
panelboard at the right of the power riser detail. 
The cookcenter panelboard is 120/208 V, 36, 
four-wire, has a maximum load of 225 A, and is 
provided with the cookcenter equipment. 


Lighting and Reflected Ceiling Plan, Sheet 13. 
A variety of lighting fixtures are to be installed 
in Room 107. Six B-1 fixtures are installed in 
this area. One B-1 fixture is shown with closely 
spaced diagonal lines, denoting that it is con- 
nected to the night light circuit. Type B-1 fixtures 
are 2' x 4' lay-in ceiling fixtures containing three 
fluorescent lamps. One emergency lighting fix- 
ture (EM-1) provides emergency lighting in this 
area. À junction box is to be installed above the 
ceiling for the hood lights. 


Plumbing and Plumbing Rough-in Plans, 
Sheets 15 and 15А, Five floor drains serve 
Room 107 —four type FD-1 and one type FD-3, 
which is to be installed near the ice machine. 
The rough-in dimensions for locating the centers 
of the floor drains are shown on Sheet 15A. For 
example, the floor drain nearest the Serving Area 
is 8'-8" from the outside of the framed wall and 
5’-3” from the outside of the framed wall with 
the fixed window at the pick-up window area. 
Each floor drain location is identified in a similar 
manner on Sheet 15A. Placement of the drains 
and other utilities is critical to the equipment 
being positioned as designed. 

The floor drains are connected to the sani- 
tary sewer using 3" pipe. Two cleanouts for the 
sanitary drainage system are installed in Room 
107. А notation specifies that three of the floor 
drains shall be connected to the grease intercep- 
tor because of the high concentration of grease- 
producing cooking equipment in this area. Di- 
mensions are provided on the plan for locating 
sanitary and water supply stubs. The isometrics 
specify pipe sizes and indicate vents with hidden 
lines. Vent dimensions and layout are also shown 
on the Plumbing Plan. A 2" vent is installed un- 
der the floor, starting at a point past the cleanout 
in the floor. The vent pipe is sloped under the 
floor up to the wall and then continued as a 2" 
vertical riser inside the framed wall. 

A 2" gas line is indicated on Sheet 15 under 
the floor between the food preparation island 
and the Office wall. The Gas Distribution to 
Range/Oven and Fryers Detail, Sheet 15A, 
indicates the gas distribution service required 
for the gas-fired equipment. Four separate gas 
connections are made from the main gas distri- 
bution line. Two gas lines provide fuel for the 
French fryers, one fuels the pressure fryer, and 
one fuels the range/oven. А gas cock is provided 
at each piece of equipment. Sheet 15 shows that 
this manifold configuration is placed on the ex- 
terior wall near the rear pick-up window (Room 
111). The manifold and gas lines are supplied 
and connected by the plumbing contractor. The 
fire suppression general notes also indicate that 
electric gas valves are to be installed at Hood #1 
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and Hood #2. The valves are to be provided by 
the hood system supplier and installed by the 
plumbing contractor. The hood system installer 
then activates the final connection. 

The Pyrochemical/Ansul Fire Suppression 
System Detail, Sheet 15A, shows the method for 
installing the fire suppression system at Hood #1 
and Hood £2. Dimensions show the locations of 
all equipment required for the fire suppression 
system. The fire cabinet is placed near Hood 
#2. Three tanks supplying the fire suppression 
chemicals are installed near Hood #2. Four type 
6 nozzles are installed near the fire cabinet, each 
17" from the adjoining nozzle. Other nozzles in 
the installation are shown on the Equipment 
Schedule with numbered designations. A series 
of five nozzles are installed at Hood #1, with a 
type 4 nozzle in the center, two type 3 nozzles 
36" apart, and two type 5 nozzles near the ends 
of Hood #1. Notations indicate that all piping for 


the fire suppression system is %%” black iron pipe 


except where exposed. Exposed pipe is chrome 
sleeved and has stainless steel fittings. 


= La | 


А fire suppression system is installed under Hood #1 and 
Hood #2. 
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Preparation Areas, Rooms 108 
and 108A, Sheet 4 


The overall dimensions for Rooms 108 and 108A are 
14'-5" x 10-512” and 5’-2” x 5’-2”, respectively. The 
dimensions for Room 108 are calculated by adding 
cumulative dimensions (11-32 + 412” + 2-9" = 
14’-5” and 6'-9" + 4%” + 3'-4" = 10-512”). The in- 
terior partitions in these rooms are sheathed with 
58” plywood to provide additional wall shelving 
support. A pair of hidden lines between Rooms 
108 and 108A indicate a 5” wide header to be 
installed 8'-3" above the finished floor. Interior 
Elevations 27 and 29, Sheet 6E, provide addi- 
tional information about Rooms 108 and 108A. 
The room finishes for these rooms are the same, 
with the exception of the ceiling heights. Each 
area has a quarry tile floor and base, fiberglass- 
reinforced polyester panel walls, and a washable 
suspended ceiling. The ceiling height in Room 108 
is 8'-10" and the ceiling height in Room 108A is 
10'-6", separated by a 5%” wide header at 8'-3" 
above the floor. 


Interior Elevations 27 and 29, Sheet 6E. 
Interior Elevation 27 shows the north walls of 
the food preparation areas. А door to the Cooler/ 
Freezer is shown at the left of the elevation. 
Stainless steel trim is specified along the edges of 
the door. Bun racks (S80) are shown to the right 
of the Cooler/Freezer door. The header above 
the entrance to Room 108A is shown above the 
hot water tank (T11). The water meter location 
is indicated on the exterior wall of Room 108A 
adjacent to the hot water tank. The depressed 
mop sink (T06) is indicated with hidden lines 
with two faucets above. The walls in Room 108A 
and adjacent walls are finished with fiberglass- 
reinforced polyester paneling and tile cove base. 
A rolling storage unit (S90-4), plastic wrap box 
holder (G42), and chili workstation (S95-1) with 
the appropriate shelf heights are also shown on 
this elevation. 

Interior Elevation 29 shows the east walls 
of the food preparation areas. Beginning at the 
left of the elevation, the elevated hot water tank 
(T11) and depressed mop sink (T06) are shown. 
A chemical storage shelf (G40) and hydrofoamer 
rack are immediately above the tile cove base. 


Two sets of faucets (ТОЗ) are installed above the 
mop sink and their heights are indicated as 36" 
and 54". A spray bottle rack for the kitchen is 
installed above the faucets. A chemical blend sta- 
tion (T12) is connected to the upper set of faucets 
to deliver chemicals to the faucets for cleaning 
and sanitizing the food preparation area. The 
interior partition along the right side of Room 
108A is trimmed with stainless steel edge trim 
(L11-3). Aside view of the chili workstation (S95) 
is shown to the right of the partition with a knife 
holder (M20) fastened to the wall along the right 
side. A three-compartment power soak sink (T02) 
equipped with a chemical blend station (T12) 
is shown to the right of the chili work station. 
A sink module (593-04) is to be installed above 
the power soak sink. A chemical storage shelf 
(G40) is located below the power soak sink for 
use with the chemical blend station. A Sparkle 
Station hand sink (T07) is to be installed next 
to the power soak sink along with three glove 
box holders (G32). Locating glove boxes near the 
hand sink ensures the use of protective gloves for 
better sanitation. Walls in this area are finished 
with fiberglass-reinforced polyester paneling and 
tile cove base. 


Equipment Plan, Sheet 9. In addition to the 
equipment shown on Interior Elevations 27 
and 29, other equipment to be installed in this 
area includes a 30" x 72" worktable (S94) with a 
slicer (W21) and a plastic wrap box holder (G42) 
adjacent to the chili workstation. 


HVAC Plan, Sheet 11. Heated or cooled air 
is supplied to Rooms 108 and 108A with one 
10” diameter supply duct that feeds a 350 cfm 
air diffuser. Two 16” diameter return air ducts 
are shown with 20” x 20” louvered grilles. The 
ductwork is routed to rooftop unit 1 (RT-1). 


Electrical and Electrical Distribution Plans, 
Sheets 12 and 14. Circuits and home runs are 
shown for all equipment in Rooms 108 and 108A. 
For example, the 33B notation near the hot wa- 
ter tank (T11) indicates that circuit 33 supplies 
the electrical power for the hot water tank from 
panelboard B. Panelboard B contains 225 A main 
lugs, 120/208 V, 36, four-wire service. As indicated 
on Sheet 12, the 208/240 V 36 disconnect switch 


is located 72" above the finished floor, and a du- 
plex receptacle is to be installed for a gas water 
heater. 


Lighting and Reflected Ceiling Plan, Sheet 13. 
Lighting for Rooms 108 and 108A is supplied by 
four 2 x 4 deep cell fluorescent fixtures (B-1) that 
are on the same circuit as the lights in the rest- 
rooms. А junction box for the Cooler/Freezer lights 
is to be installed on the west wall of Room 108. The 
junction box is on circuit 27 of panelboard B. 


Plumbing Plan, Sheet 15. The water sup- 
ply enters the building in Room 108A through 
a 1%” diameter pipe. Specific information is 
provided for Rooms 108 and 108A in the form 
of Plan Notes. Notes 1, 3, 4, 7, 8, 13,14, 17, and 
18 on the Plumbing Plan refer to equipment in 
Rooms 108 and 108A. The capacity of the gas- 
fired water heater is 82 gal. and must have an 
expansion tank for safety. Freezeproof hose bibbs 
are required on exterior walls to prevent water 
from freezing inside the bibbs and cracking 
the fixture. Gas lines to the water heater must 
be located in conjunction with the mechanical 
contractor. The water meter must be fitted with 
a double backflow preventer valve to prevent 
contaminated water from harming the potable 
water supply system. The mixing valve installed 
where the hot water leaves the hot water tank is 
set to deliver water at 110?F, and is installed in a 
metal panel that is locked to prevent tampering. 
The water supply lines are 177" diameter from 
the building service to the water main. Plumbing 
pipe is to be covered with an escutcheon plate at 
each wall penetration. 

Another item shown in Room 108A is the 
floor drain (FD-1) installed at the bottom of the 
depressed mop sink area. Also note that the 
condensate line from the Cooler/Freezer is ex- 
tended through the wall to the floor drain (FD-3) 
in Room 108. 


Office and Equipment Closet, Rooms 109 
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activities. The Equipment Closet provides stor- 
age room for the bulk CO, tank and shortening 
management system. Interior Elevations 30, 31, 
32, 33, and 34, Sheet 6E, are referred to on the 
Floor Plan. The office/training module acts as a 
room divider between the Office utilized by the 
manager and supervisory staff, and the area 
near the Equipment Closet used for employee 
training and storage. 


Room Finish Schedule, Sheet 4. The Office 
floor is finished with quarry tile and quarry tile 
base. Walls are finished with fiberglass-reinforced 
polyester paneling. The ceiling is suspended 8’- 
10” above the finished floor. Washable panels are 
installed in the suspended ceiling grid. Walls in 
the main area of the Office are sheathed with %” 
plywood behind the fiberglass-reinforced poly- 
ester paneling to better support shelving in this 
area. А 48" wide by 36" high fixed glass office 
window is installed in the east wall to allow for 
observation of the Serving Area. The top of the 
window is installed at 6'-8" above the floor. The 
color of the frame is to match the exterior and is 
provided as part of the storefront package. 


and 113, Sheet 4 

The dimensions ofthe Office and Equipment Closet 
are 12’-1” x 7'-9" and 2’-8” x 6’-912”, respectively. 
'The Office provides space for planning, purchas- 
ing, recordkeeping, and other management 


Reed Manvfacturing Co. 
А direct tapping machine is used to drill and tap water 
mains while the main is under pressure. A corporation cock is 
threaded into the tapped hole to provide a connection for the 
building water system. 
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Door and Hardware Schedule, Sheet 4. The 
Office has one door that is shown as a G door 
on the Floor Plan, Sheet 4. The Office door is a 
plastic laminate-covered flush door measuring 
3'-0" x 6'-8" and equipped with a keyed lock, 
door stop, and vision panel. The Equipment 
Closet has a double 3'-0" x 6’-8” plastic laminate- 
covered flush door. The Equipment Closet doors 
are equipped with a keyed lock, door stop, and 
surface-mounted bolt. 


Interior Elevations 30, 31, 32, 33, and 34, 
Sheet 6E. Elevation 30 is a view facing north. 
This view shows the fiberglass-reinforced poly- 
ester paneling around the door opening. The 
office/training module (N15) is shown to the 
right of the door. Office wall cabinets (N16), 
Office computer rack (N10), and Office desk top 
(N03) are also shown on the elevation. А security 
system can be installed above the door opening 
in the Office. 

Elevation 31 is taken looking toward the east 
wall of the Office. The Office desk assembly in- 
cluding the Office desk top (N03), computer rack 
(N10), and money safe (N05) are shown. Two 
Office wall cabinets (N16) and a pigeonhole cabi- 
net (N17) are installed on the sides of the Office 
window. The wall cabinet on the left includes a 
midheight shelf. An Office overhead shelf (N18) 
supports the music system controls. The instal- 
lation heights of the cabinets are indicated along 
the right side of Interior Elevation 31. 

Elevation 32 shows a profile view of the Of- 
fice desk assembly with wall cabinets above at 
the left. The office/training module (N15) is used 
to separate the Office area from the Equipment 
Closet. The wall is finished with fiberglass- 
reinforced polyester paneling. Horizontal and 
vertical display folders are fastened to the wall. 
Two wall-mounted coat racks (N09) are to be 
installed, with the lower rack 3'-0" above the 
finished floor and the upper rack 3'-0" above the 
lower one. The bulk CO, tank (A04) is shown in 
the Equipment Closet. 

Elevation 33 shows the east side of the office/ 
training module (N15) between the Office and 
the Equipment Closet. The elevation shows the 
arrangement of cabinet doors and management 


informational items. Cabinet doors are shown 
with dashed lines converging at the hinged side. 
Shelf heights are provided along the right side 
of the elevation. 

Elevation 34 shows the west side of the office/ 
training module between the Office and Equip- 
ment Closet. Two cabinets with hinged doors 
and shelves are provided for employee use. À 
TV-VCR combination unit (D12) is provided for 
training purposes. 


Equipment Plan, Sheet 9. Other equipment 
shown on the Equipment Plan for the Office and 
Equipment Closet includes chairs (N06 and R05) 
and the shortening management system (X15). 
The Equipment Plan provides a good plan view 
of the separation between the Office and Equip- 
ment Closet by the office/training module. 


Security Plan, Sheet 10B. The control panel 
for the security system (CP) is installed above 
the door entering the Office. А monitor (TV), 
wall-mounted motion detector (MW), and VCR 
mounted inside the upper cabinet (VC) are also 
shown on the Security Plan. The Office is desig- 
nated as Zone #4 in the security system. 


HVAC Plan, Sheet 11. A white air diffuser 
with an 8" diameter neck supplies heated and 
cooled air to the Office. An 8" diameter duct is 
used to connect the air diffuser to the rooftop 
HVAC unit RT-1. 


Electrical and Electrical Distribution 
Plans, Sheets 12 and 14. The Office and Equip- 
ment Closet contains a variety of receptacles for 
the computer and other office equipment. Most of 
the receptacles are placed near the fixed window 
and are supplied by circuit 35 on panelboard 
A. Circuit 35 is a 1.5 kW circuit with a 20 A, 
single-pole circuit breaker. A telephone outlet 
is also shown along the window wall. Additional 
notations on the Electrical Plan refer to the cash 
register system installation. A 114” conduit for 
the cash register system is installed at the in- 
side Office partition. A notation indicates that 
additional information is provided on Sheet 10A 
and in various technical manuals provided by 
the system manufacturer. A remote test station 
of the makeup air unit is installed in the Office 


area 36" above the finished floor. A receptacle 
100" above the finished floor above the door 
provides power for the security system. 


Lighting and Reflected Ceiling Plan, Sheet 13. 
The Office is illuminated with two fluorescent fix- 
tures (B-1) that are recessed into the ceiling. One 
of the fixtures provides light for the manager's 
area, while the second fixture provides light for 
the training area and Equipment Closet. Both 
lights are controlled by switch 7 that is installed 
on the wall between the Equipment Closet and 
Dry Storage Area. The lights are on circuit 13 of 
electric panelboard A. 


Plumbing and Plumbing Rough-in Plans, 
Sheets 15 and 15A. While plumbing is not 
required in the Office or Equipment Closet, the 
gas lines enter the building in this area. The gas 
meter and gas lines are installed tight against 
the exterior wall. Note 5 indicates that the gas 
company requirements must be taken into con- 
sideration before gas line installation. The main 
gas service is a 2%” diameter line. A Type K fire 
extinguisher is installed in the Office. 


Dry Storage Area, Room 110, Sheet 4 


The Dry Storage Area measures 17'-1 x 12-47", 
The 4’-2” wall along the east side of the Dry Stor- 
age Area is sheathed with %” plywood to provide 
additional shelf support. The interior surface 
of the west brick-veneer wall is furred out to 
accommodate the electric panels. The Framing 
Elevation @ Electric Panels Detail indicates the 
stud spacing and arrangement along the west 
wall. Four 2 x 6s are used to frame the left side 
ofthe panelboard wall, with two ofthe studs used 
for framing the door opening. Two 2 x 6 studs 
are framed in place, allowing a 20" clearance 
for Panelboard C. Two more studs are framed 
in place, allowing a 24" clearance for the main 
distribution panelboard (MDP). Two more sets 
of 2 x 6 studs are then framed in place, allowing 
20" clearances for panelboards А and B. Interior 
Elevations 24 and 26, Sheet 6D, and Elevation 27, 
Sheet 6E, describe the appearance of the room. 


Room Finish Schedule, Sheet 4. Floors in 
the Dry Storage Area are finished with quarry 
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tile with a quarry tile base. Walls are finished 
with fiberglass-reinforced polyester paneling. 
The suspended ceiling is installed 8'-10" above 
the finished floor. 


Door and Hardware Schedule, Sheet 4. An 
exterior door, designated as J, is a 3'-6" x 7'-0" 
door set in a steel frame. For security purposes, 
the door does not contain any exterior hardware. 
The door is installed with security hinges and 3 
%” screws. The door is equipped with a door kick 
panel, heavy-duty closer, door stop, vision panel, 
and panic hardware. Door accessories include a 
threshold, door sweep, and chime. 


Steel doors are available in most standard 
sizes and іп 1%” and 124" thicknesses. 
Other sizes and thicknesses can be ordered. 


Steel doors are classified into four levels: 
Level I—Standard Duty, Level ll — Heavy 
Duty, Level Ill — Extra Heavy Duty, and 
Level IV – Maximum Duty. 


Interior Elevations 24 and 26, Sheet 6D. 
Interior Elevation 24 shows the rear entry door 
in the center of the elevation. The L11-6 nota- 
tions indicate the stainless steel corner trim to 
be installed on the corners of the walls on both 
sides of the rear entry door. The Equipment 
Closet with double doors and various display 
boards is shown to the left of the door. Four 
electric panels, noted as А, B, C, and MDP, are 
shown to the right of the door. The panels are 
described in greater detail later in this section of 
the chapter. A junction box for the register circuit 
is installed 8'-0" above the floor to the center of 
the junction box. 

Interior Elevation 26 is a view taken looking 
south. It shows the arrangement of movable stor- 
age units in the Dry Storage Area. Shelf heights 
are indicated. 


Equipment Plan, Sheet 9. Four storage units 
(S90) are shown in the center of the Dry Stor- 
age Area. Three additional bun racks (S80) are 
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shown between the Dry Storage Area and the 
Cooler/Freezer. А bread/bun work station (S96) 
with a bun oven (K05) are adjacent to the storage 
units. The time clock (D07) and fire extinguisher 
cabinet (N01) are placed near the door entering 
the Office from the Dry Storage Area. A first aid 
kit (M15) is also to be installed in the area near 
the back door. The shortening management 
system (M15) is placed at the exterior wall near 
the rear entry door. 


Security Plan, Sheet 10B. The keypad (KP) 
for operation of the security system is installed 
on the wall between the Dry Storage Area and 
Office. The Security Keypad Location Detail, 
Sheet 10B, shows a keypad is to be placed to the 
left of the door and 65" above the finished floor. 
The Security Sign Location Detail shows the 
security features at the rear entry door including 
the information sticker, back door viewer, and 
location of the door contacts. The sticker, which 
consists of white letters on a red background, is 
to be mounted below the back door viewer. The 
back door viewer, which is usually 5’-0” from the 
bottom of the door, is used to view people wishing 
to enter the building through the back door. The 
rear entry door is designated as Zone #5 on the 
security system. 


Fluke Corporation 
Meters are used to check the voltage, current, and other 
electrical properties. 


HVAC Plan, Sheet 11. Heated or cooled air is 
provided to the Dry Storage Area with one type 
A 350 cfm air diffuser and one type B 150 cfm 
air diffuser. The type A diffuser is supplied by 
a 10" diameter duct from rooftop HVAC unit 1 
(RT-1). The type B diffuser is supplied by an 8" 
duct from rooftop HVAC unit 1. 


Electrical and Electrical Distribution 
Plans, Sheets 12 and 14. The Dry Storage Area 
contains a variety of receptacles, fixtures, and 
devices, as well as the distribution and electric 
panelboards. An electrical contractor is to install 
a pushbutton door buzzer near the rear entry 
door. The door buzzer is powered by a trans- 
former connected to 24 V low-voltage wire. А 
waterproof receptacle is installed on the exterior 
wall and connected to circuit 42 on panelboard B. 
A junction box is also to be installed 96" above the 
finished floor near the rear wall. Circuits 1 and 3 
from panelboard A run through the junction box 
and allow access for future power conditioning 
for the cash register and office computer systems 
that require additional safeguards to prevent 
damage to the computer equipment as a result 
of power supply irregularities. 

The short wall separating the Dry Storage 
Area from the Serving Area has two receptacles. 
One receptacle is a 20 A, 120 V, 16 duplex recep- 
tacle located 20" from the end of the wall. The 
other receptacle is a 208/240 V, 16 duplex recep- 
tacle. Each receptacle is powered by a different 
circuit. The other side of this wall has three 
remote alarms for RTU-1, RTU-2, and MUA-1 
smoke detectors. 

The service equipment, which consists of a 
main distribution panelboard (MDP), electric 
panelboards A, B, C, and cookcenter panelboard 
are shown on the Power Riser Detail, Sheet 14. 
See Figure 9-37. Electric service is provided 
by a lateral from a transformer located on a 
pad outside the building. The service-entrance 
conductors are two sets of 4350 kcmil THW 
copper conductors routed in two 31%” conduits. 
The lateral is routed from the transformer to a 
waterproof current transformer (CT) enclosure 
mounted on the exterior wall of the building. An 
electric meter is mounted above and connected 
to the current transformer. Service-entrance 


conductors are routed from the current trans- 
former enclosure and connected to the terminals 
of the 600 A main and distribution panelboard. 
Two separate 2/0 AWG copper grounding conduc- 
tors are routed from the panelboard to two 5s" 
copper grounding rods. The grounding rods are 
to be driven a minimum of 8' and 10' deep and no 
more than 4" from the building. The rods should 
be a minimum of 6' apart. 

Panelboards A, B, and C and the cookcenter 
panelboard are to be installed adjacent to the dis- 
tribution panelboard. Panelboards A, B, and C are 
120/208 V, 36, 4-wire, with 225 A main lugs, and 
contain 42 circuit breaker spaces. Panelboard C 
and the cookcenter panelboard are connected to 
the distribution panelboard using four 3/0 THHN 
and #2 equipment grounding conductors routed in 
2%” conduit. Panelboards A and B are connected 
to the distribution panelboard using four 1/0 
THHN and £6 equipment grounding conductors 
routed in 2" conduit. The Framing Elevation @ 
Electric Panels Detail, Sheet 4, shows the fram- 
ing details, spacing, and installation heights for 
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the panelboards. Panelboard A is set 10" above 
the floor line. Panelboards B and C and the main 
distribution panelboard (MDP) are installed 
with the tops of the panels 6'-0" from the floor. 
Panelboards A, B, and C are 20" wide. The main 
distribution panelboard is 24" wide. 

Timeclock Settings and Photocell Controller 
Settings Details, Sheet 14, are also shown in 
relation to the Electrical Plans. The timeclock 
controls a few of the electrical functions of the 
building. When properly set, the timeclock 
will take the HVAC out of night setback and 
allow power to be applied to the photocell 
control that provides power for the parking lot 
lights. The timeclock also has a bypass switch 
that allows electrical functions to be activated 
manually. Photocell settings for the lights are 
set to the 20 to 2000 footcandle setting. Lighting 
controls at the bottom of the panelboard are set 
manually at the time when additional lighting 
is required, and set to the point where the red 
adjustment lights at the top of the panelboard 
become illuminated. 


(4)-NO THHN ё #2 GRD. IN 2/5" CONDUIT (ABOVE CEILING) 


(4)-VO THHN 4 ^6 GRD. IN 27. CONDUIT 


COOKCENTER 
PANELBOARD 


PANELBOARD B 


Т 
: 
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Figure 9-37. The electrical power supply is provided by a main distribution panel (МОР) and four electrical panelboards. 
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The arrangement of the 42 lugs on each 
panelboard is indicated and the equipment or 
lighting fixtures supplied by each, the kilowatt 
ratings, breakers, and circuit numbers are 
shown. Circuits are traced through the Electrical 
Plan, Equipment & Connections Schedule, and 
HVAC Motors & Equipment Connections Sched- 
ule, Sheet 12, and the electrical distribution 
information on Sheet 14, to determine conductor 
size, overcurrent protection device type, conduit 
size, and method of termination. 

To determine that conductors specified are 
sized properly to carry the circuit load, multi- 
ply the kW by 125% and divide by the voltage 
(208 V x 43) to obtain the amperage rating. 
When calculating three-phase problems, use 
the following values to eliminate one step from 
the mathematical computation: 


e for 208 volts x 1.732, use 360 
e for 230 volts x 1.732, use 398 
e for 240 volts x 1.732, use 416 
e for 440 volts x 1.732, use 762 
e for 460 volts x 1.732, use 797 
e for 480 volts x 1.732, use 831 


For example: 


1- УА 
V 
[12000 VA x 125% _ 4 6g a 
360 
Т=42 А 


А #6 copper conductor will supply power to 
a load of 42 A. A 50 A overcurrent protection 
device is selected based upon the ampacity of 
#6 copper conductors. Overcurrent protection 
is provided by 50 A LPN fuses installed in a 
60 A disconnect. LPN fuses do not have time- 
delay characteristics, but are designed to hold 
five times their rating for 1⁄4 to 2 seconds. LPN 
fuses cannot be used with loads having high 
inrush current. The inrush current of motors is 
usually four to six times the running current. 
Resistant heating loads (as specified here) have 
only 1046 of the full-load current ratings of the 
heating elements. 


АП circuits should be traced in the preceding 
manner to determine that they comply with the 
minimum requirements of the NEC? and local 
electrical codes. Always consult the authority 
having jurisdiction if discrepancies arise. 


Lighting and Reflected Ceiling Plan, Sheet 13. 
Four B-1 light fixtures provide illumination 
for Room 110. One of the B-1 lights is on the 
night light circuit. The exit light (EX-1) fed by 
circuit 39 on panelboard A is also shown above 
the rear entry door. А photoelectric sensor for 
control of the rooftop exterior lighting is to be 
installed on the roof to the parapet. The sensor 
is to be connected to the fan control wire. A wall- 
mounted waterproof light is to be installed above 
the rear entry door and connected to circuit 37 on 
panelboard A. Switches 5, 6, and 7 are placed for 
easy access inside the rear entry door to control 
various fixtures. Switch 5 controls lights in Rooms 
107 and 110. Switch 6 controls the lights in the 
bathrooms and Room 108. Switch 7 controls lights 
in the Office and pick-up window areas. 


Plumbing Plan, Sheet 15. One floor drain 
(FD-1) is shown in the Dry Storage Area near 
the Cooler/Freezer entrance. The floor drain is 
connected to a 4" diameter sanitary sewer line. 
A type ABC fire extinguisher is installed on the 
wall between the Dry Storage Area and Office. 


Cooler/Freezer, Room 112, Sheet 4 


The Cooler/Freezer is a prefabricated module 
measuring 15'-0" x 12’-0”. The module is divided 
into two areas, with the smaller of the two areas 
being the freezer. Two doors—K and L—are 
provided with the module. A ramp is installed at 
the entrance to the freezer area at door L. The 
module is entered through the exterior wall of 
the Dry Storage Area (Room 110). A notation on 
the Floor Plan indicates that 4" concrete block 
are used to finish the exterior wall of the build- 
ing behind the Cooler/Freezer. 


Foundation Plan, Sheet 3. The Founda- 
tion Plan shows the unexcavated area for the 
Cooler/Freezer slab. The 4” concrete slab is re- 
inforced with 6 x 6—W1.4 x W1.4 welded wire 


reinforcement over a 6 mil vapor barrier and 
4" granular fill. Details of the slab and footing 
are shown in Sections B and D, Sheet 7A. The 
Right Side and Rear elevations, Sheet 5, provide 
additional information. 


Interior Elevations 35, 36, 37, 38, and 39, 
Sheet 6E. These interior elevations provide 
information about the various pieces of rolling 
equipment in the Cooler/Freezer. The heights 
of the shelves for each of the rolling racks are 
shown on the elevations. For example, on Eleva- 
tion 35, the cooler storage unit (891-2) has shelv- 
ing heights of 1017", 4512", 5512", 65V2", and 775%”. 
The other elevations provide similar information 
concerning shelf spacing on the various rolling 
storage racks. 


Equipment Plan, Sheet 9. Five cooler storage 
units (S91) are shown in the cooler area. Four 
freezer storage units (S92) are shown in the 
freezer area. 
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Security Plan, Sheet 10B. Two walk-in panic 
buttons (WP) are installed in the Cooler/Freezer, 
one near the door in the cooler and one near the 
door in the freezer. The panic buttons are to be 
installed 12" to 18" above the finished floor. The 
Walk-in Panic Button Detail, Sheet 10B, indicates 
the location of the panic buttons. The panic but- 
tons are activated in the event that an employee 
becomes trapped in the module. The panic buttons 
are in Zone #6 on the Security Plan. 


Electrical and Electrical Distribution Plans, 
Sheets 12 and 14. The cooler and freezer ar- 
eas are each equipped with electric motors and 
208/240 V, 10 weatherproof disconnect switches. 
The disconnect switch in the freezer area is routed 
to circuit 14 of panelboard B. The disconnect 
switch in the cooler area is routed to circuit 8 
of panelboard B. The three-phase loads are pro- 
tected by a 20 A, three-pole circuit breaker that 
provides simultaneous tripping should a short 
circuit or ground fault occur. 


Refer to the CD-ROM in the back of the book for Chapter 9 Quick Quiz®and - 
related printreading and reference material. 
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Identification — Architectural Symbols УР 
Refer to Appendix. 
1. Concrete 
2. Wood trim member OS SINS 
‚ Concrete masonry unit © ES 
i 4 
4. Brick. 
5. Rough wood member © 
6. Earth AVAVAVAVAVAV X 
7. Bronze or brass © 
8. Steel (Е) 
9. Shingles ХХ ГР? 
10. Insulation LM 
i PA 
© 
© 
© 
True-False 
[| F 1. A site benchmark is commonly a USGS datum. 
T F 2. A construction joint is a groove made in a concrete slab to create a 
weakened plane and control the location of cracking. 
T -— 3. Pavers are installed over a sand or gravel base. 
T F 4. Anchor bolts are used to secure gypsum board to wood or metal studs. 
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|| F 5. Wood members are pressured-treated to resist decay. 


T F 6. When a standard set of prints is utilized on several similar projects, 
architects show a variety of options and features that may or may not 
be used on a particular project. 


T F 7. Ап air diffuser is a return air duct for an exhaust system. 

T F 8. The arrow on a cutting plane reference indicates the direction of sight 
for the section. 

T F 9. An engineer is required to finalize standard drawings for local 
conditions and codes. 

T F 10. A 1% slope is equal to 1” vertical drop for each 10’ of horizontal 
distance. 


Identification—Plumbing Symbols 


Refer to Appendix. "bees TA 
1. Safety valve ^ 
2. Water closet 
3. Grease separator ©) ps 
4. Water heater © © 
5. Gas line 
6. Urinal (Е) (Е) 
Z.Vent / 
8. Hose bibb (©) Eu 
9. Above-grade soil and waste piping 
10. Handicapped lavatory Ы и 
© _ @ 
Completion 
1. ___ receptacles are identified using a standard receptacle symbol and 
the letters WP. 
2. А(п) ___ dimension locates a particular feature in relation to another 
feature. 


3. The NEC? permits no more than 13 general-purpose outlets to be 
connected to a(n) — A circuit. 
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4. 


9 


11. 


12. 


13 


е 


14. 
15 


16. 


17. 


19. 


20. 


A(n) — line is the lower horizontal portion of a curb in which 
stormwater flows. 


A room finish. indicates the finish materials to be applied in each 
room of a building. 


Stormwater and sanitary sewer piping, and electrical, telephone, and 
natural gas service are shown on а(п) plan. 


А(п) ___ is an opening in a wall that allows rainwater to drain into the 
downspout and stormwater drainage system. 


A(n) ___ bonding agent is applied between an asphalt curb and 
topping pavement to prevent water penetration that could deteriorate 
the curb structure. 


А(п) —_ joint separates structural supports, such as posts, from 
surrounding concrete slabs. 


A(n). isa concrete-filled post that protects buildings from vehicular 
damage. 


— walls provide additional structural support to prevent building 
failures under unusual loading such as earthquakes or wind storms. 


А(п) — is a short wall that surrounds a flat roof to conceal mechanical 
equipment mounted on the roof. 


Installation of electrical equipment must conform to all local codes and 
the  . 


___ glass is nonshattering glass that has high impact resistance. 


Emergency lighting circuits cannot be routed in the same — supplying 
illumination for required lighting. 


— runs are electrical conductors that extend from the power source to 
the point of use. 


.... duct connectors minimize vibration and reduce sound transmission 
between HVAC equipment and the structure. 


А(п) ___ drain is a waste pipe that does not connect directly to the 
drainage system but discharges into a floor drain or floor sink directly 
connected to the drainage system. 


А(п) ___ preventer in a water supply line protects the water supply from 
contamination by undesirable substances entering the water supply 
system. 


A raised earth embankment is а(п) . 
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Identification — Electrical Symbols 

Refer to Appendix. 
1. Three-way switch 
2. Computer data outlet 
3. Disconnect switch 
4. Outdoor pole-mounted fixture 
5. Splitwired triplex receptacle 
6. Emergency battery pack with charger 
7. Electric motor 
8. Pushbutton 
9. Weatherproof switch 


10. Duplex receptacle 


Math 
Use I = VA/V to solve problems 1 to 3. 
1. Г= 20А; V= 120 V. Find VA. 


2. |= 15 A; VA = 1800 VA. Find V. 


3. VA = 7200 VA; V = 240 V. Find І. 
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Trade Competency Test. ! 


Name Date 


Refer to Wendy’s Restaurant Plans. 


SITE DETAILS, SHEET 2 


True-False 
ii F 1. The general contractor is to paint all pavement markers solid yellow. 
T F 2. Extruded curbs are reinforced with #4 rebar running continuously. 
T F 3. Anchor bolts for exterior pole lights are installed by the electrical 
contractor. 
T F 4. The triangular pavement marker for the pick-up window is larger than 
the marker indicating the exit. 
T Г 5. Footings for trash enclosure posts on ће rear wall аге 16” in diameter. 
T F 6. Crosshatch grooving is required on all sloped surfaces of a sidewalk 
ramp. 
Y F 7. The electrical contractor must install 30’ light poles for the exterior pole 
lights. 
T E 8. The steel gate arm for the trash enclosure is %” x 2" x 30". 
ji E 9. Four sections and two elevations are referenced on the Standard Trash 
Enclosure Plan. 
ЇЇ Е ТО. Exterior pole lights are metal halide vertical fixtures. 
Completion 


1. The concrete slab for the trash enclosure is __” thick. 


2. Section A/2 indicates a concrete footing __” deep. 


3. The Standard Trash Enclosure Plan shows __” overlap of boards for the 
' trash enclosure walls. 
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4. The finished surface of the concrete slab for the trash enclosure is 
above grade. 


5. The Gate Latch Detail is referenced in the Typical ___ Elevation. 


6. Rough-sawn cedar boards for the trash enclosure sides measure 1 x 8 x 


7. The post base shown in Section A/2 projects _” above the finished 
slab. 


8. The concrete piers for exterior pole lights extend ___ above finished grade. 


9. Placement of concrete footings for exterior signs is coordinated with the 
опа __. 


ТО. Extruded asphalt curbs extend __” above the asphalt topping. 


FOUNDATION PLAN, SHEET 3 


True-False 
T E 1. Concrete control joints must be sawn within 8 hours of concrete 
placement. 
T F 2. Three #4 x 24” long rebar are placed through exterior door openings. 
T F 3. Unless otherwise noted, 12” anchor bolts at 6’-0” OC are typical for all 
foundation walls. 
T F 4. The shear wall is detailed on Sheets 3 and 7A. 
n F 5. Piping runs for plumbing are shown as hidden lines on the foundation 
plan. 
T E 6. Footing depths below grade must be verified with the local code. 
T F 7. Wall tile for the recessed mop basin is laid 2" below the finished floor 
surface. 
T F 8. Foundation walls at the pick-up windows are 8" and 12" concrete 
masonry units. 
ii Е. 9. All footings are designed for 3000 PSF soil-bearing pressure. 
T E 10. The thickness of the concrete floor slab is 4”. 
Completion 


" wide unless otherwise noted. 


1. Footings are 


2. HD20A hold-downs are required ot. locations along the east side of 
the building. 
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З. The recessed concrete mop basin is ___” deep. 
4. At door openings, control joints are centered on the. . 


ГА 


5. The floor slab elevation is 


6. Rigid insulation is. " thick on exterior walls. 


7. The hooked ends of dowels for the shear walls are placed __” above 
the bottom of the footing. 


8. Reinforcement for the concrete floor slab is — —W1.4 x W1.4 WWF. 
9. The Cooler/Freezer slab is __” thick. 


10. The overall length of the building, including the Cooler/Freezer, is — . 


FLOOR PLAN, SHEET 4 


True-False 

m F 1. The Men's Room is designated as Room 102. 

T F 2. Interior dimensions are given from face-to-face of framing. 

n F 3. Three interior elevations on Sheet 6D are referenced in Room 105. 

T F 4. The Dry Storage Area has a quarry tile floor. 

T F 5. A doors have tempered glass. 

T F 6. Patrons enter and exit the building through A doors. 

T F 7. Water closets in restrooms are backed up to a common wall. 

1 F 8. Exterior masonry walls are entirely constructed of brick. 

T F 9. A wrought iron railing is installed outside the south entrance to the 
building. 

T Г 10. Both restrooms have quarry tile floors. 

T F 11. Exterior dimensions are from out4o-out of plywood sheathing. 

1 F 12. The dimensions of the Cooler/Freezer module are 12’-0” x 16-0”. 

T F 13. Stainless steel panels behind the cooking equipment are installed by 
carpenters. 

T F 14. Pivot hinges are specified for three door types. 

di F 15. All interior elevations for the Office are included on Sheet бЕ. 

T F 16. Return walls for Vestibules are 5-4" long. 

T F 17. Hood 2 is the same size as Hood 1. 
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Completion 


F 


F 


1 8. 
19. 
20. 


Blocking in frame walls is to be no more than 47-0” apart. 
Eight sections are referred to on the Floor Plan. 


The rough opening for plastic laminate-covered flush doors with 
adjustable aluminum frames is 334" wider than the door leaf. 


All partitions not dimensioned are ... " thick wood studs. 
The floor in Room 101 is covered with and ___ 
The inside of the shear wall is sheathed with. plywood. 


Overall dimensions at the widest points of the Women's Room are 
255° x 


The water heater is located in Room __. 
Door elevation. — is referred to for door types А, B, C, and D. 
All accessible restroom stall doors have ___ hinges. 


The drywall ceiling height in Room 104 is. above finished floor level. 


Interior walls and partitions are covered with ___” plywood sheathing 


where noted to provide shelf support. 


... exhaust hoods are shown in Room 107. 
All base trim іп Room 101 isto be tile. 


The Floor Plan is drawn to the scale of. "2 1-0”. 


А(п) ___ wide rough opening is required for the sliding pick-up 
windows. 


Room 103 is entered through Door from Room 101A. 
Room 108 has a(n). ceiling 8-10" above the finished floor. 
All electrical panelboards for the restaurant are located in Room 
The leaves of A doors are 3-0" wide by ___ high. 


Three — " concrete-filled steel pipe columns are shown on the south 
side of the building. 


A door viewer is required for the door to Room . 
An exterior soffit runs along three sides of Room . 
The wrought iron entry railing at the south entrance is _” long. 


А(п) — is placed 8-3" above the finished floor at the front of the Room 
101A corridor. 
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23. The width of the rough openings for the bathroom hand dryers is __”. 
24. The 7’-1” high soffit between Rooms 105 and 107 is. wide. 


25. ___ is installed between the Cooler/Freezer module and Room 108. 


EXTERIOR ELEVATIONS, SHEET 5 


True-False 
T 
18 


4 4 4 ч 


Completion 


1. Wrought iron railings are placed outside both entrance doors. 
2. All exterior elevations are drawn to the same scale. 


3. A sliding glass window is installed on the west side of the pick-up 
window area. 


4. Two scuppers with downspouts are shown on the Front Elevation. 
5. Face brick is the only masonry material used on the building. 


6. The front and rear of the building are illuminated with an equal number 
of wall-mounted light fixtures. 


7. The Wendy's sign is supplied by the owner. 
8. The storage module is provided by the general contractor. 
9. Brick veneer is 4” thick throughout the entire exterior. 


10. The downspouts are connected to underground drain lines. 


1. А(п) __ window is to be installed in the rear entry door. 


2. Additional information regarding exterior light fixtures is found on 
Sheet  . 


3. Footings shown on the Rear Elevation measure. . 
4. The sliding pickup windows are shown on ће ___ Elevation. 
5. Wendy's “Series Il” ___ is installed above window walls. 


6. are the exterior wall finish surrounding the pick-up windows. 


Z: lines on the exterior elevations show foundation footings and walls. 


8. The copy length of the sign shown on the Front Elevation is. . 
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9. Metal flashing at the Cooler/Freezer is installed by ће — . 


10. The splitfaced concrete block is _” high. 


INTERIOR ELEVATIONS, SHEETS 6A TO E 
FLOOR PLAN, SHEET 4 
FINISH SCHEDULE, SHEET F-1 


Multiple Choice 


1. Regarding Elevation 4, . 
A. this elevation is taken looking east 
B. the pick-up windows are to the right of this drawing 
C. the merchandiser is located in Room 100 
D. the header is 8’-3” from the finished floor 


2. Regarding Elevation 3, 
A. the door in the center leads to the Office 
B. details of the wall behind the front counter are not shown 
C. the reference for this elevation is in Room 101 
D. all details shown are also seen in Elevation 1 


3. Regarding Elevation 11, _. 
A. a type F door is shown to the right 
B. fixtures shown are located in Room 101A 
C. the wall tile is to be green 
D. the toilet paper dispenser is item NO1 


4. Regarding Elevation 17, — 
A. the outside wall of Room 102 is shown 
B. the opposite wall of this restroom is shown in Elevation 16 
C. the same water closet is also shown in Elevation 14 
D. Elevations 15, 16, and 18 also provide information about the 
Men's Room 


5. Regarding Elevation 27, .. . 
A. three bun racks are shown 
B. a water heater is installed on a solid shelf 
C. all shelves on the chili work station are equally spaced 
D. this elevation is taken looking to the west 


6. The electric panelboards, shown in Elevation 24, are installed along the 
— wall of the building. 
A. north 
B. south 
C. east 
D. west 
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2. А(п) __ box is installed above the ceiling for wiring of the menu board. 
3. K-4 fixtures are -mounted. 


4. Two fixtures are mounted on top of the west wall to provide lighting 
for the rear of the building. 


5. — El fixtures are required for the Public Area. 

6. B-3 fixtures аге — ceiling fixtures. 

7. Vestibule lighting is provided by B-1 fixtures on һе ___ circuit. 

8. The outside menu board is connected to control panelboard terminal — . 


9. A total of __ emergency lights are strategically located throughout 
the building. 


10. The photoelectric sensor for lighting control is mounted on the. . 


ELECTRICAL DISTRIBUTION, SHEET 14 


True-False 


ч ч ч ч 


ч ч ч ч 


1. The distribution panelboard is installed іп Room 110. 


2. The timeclock is set to deactivate the system 1hr after the crew leaves 
for the day. 


3. The scale for the Power Riser Detail is V4" = 1’-0”. 
4. The total connected load of exhaust fans is 2.8 kW. 
5. The building sign lights draw a .6 kW load. 


6. The photocell light level adjustments are set to turn on the outside lights 
at 3:00 PM. 


7. The main distribution panelboard is 39. 
8. All bussing shall be copper only. 
9, Control wiring for MUA-1 is included in Panel A. 


10. Thermostats for the kitchen and dining room are set at different 


temperatures. 


11. Only bolton circuit breakers may be used on the panelboards. 
12. The total connected load of the water heater is 14 kW. 


13. The drink tower at the serving counter is controlled by a 20 A breaker 


on circuit À. 
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14. Circuit breakers for panelboard В include 20 A and 30 A breakers. 
15. Panelboards A, B, and C must be circuited as shown. 

16. The main distribution panelboard has two spare switches. 

17. The total connected load for the building is 350 kW. 

18. Dining room lights are on 20 A circuits. 

19. All electric panelboards are recessed. 


20. Rooftop convenience receptacles are wired on four circuits. 


PLUMBING PLAN, SHEET 15 


PLUMBING ROUGH-IN PLAN, SHEET 15A 


True-False 


T 


4 A A A 


Completion 


1. Gas piping for the range/oven connections is held 36” away from the 
closest wall. 


2. Gas piping is to be omitted on electrically heated buildings. 
3. The Grease Interceptor Detail is drawn to the scale of 1⁄4” = 1’-0”. 
4. A 3” interceptor vent may be omitted if it is not required by local code. 


5. The center of the floor drain in the Dry Storage Area is 12” from the 
front of the Cooler/Freezer. 


6. A 1%” water supply pipe is connected to the utility company’s main 
service. 


7. The drink towers are provided with backflow preventers. 


8. Two water closets in the Women's Room are installed 2’-101%” center- 
to-center.- 


9. А %” cold water and %” hot water supply provide water for the urinal. 


10. Water closets and lavatories are furnished by the plumbing contractor. 


1. The Ansul System is a hood ___-suppression system. 
2. ___FD-1 floor drains are shown on the Plumbing Plan. 


3. The microswitch controlling the Ansul System is a double-throw, — - 
pole assembly. 


376 


4. ___|їпез in the Sanitary Isometric represent sanitary waste piping, 
while ___ lines represent vent piping. 


5. For an indirect drain, a(n) — " air gap must be provided between the 
drain pipe and the top of the floor sink. 


6. Sanitary piping for the floor sink is __” diameter. 


N 


‚ The drain pipe for the condiment bar is __” diameter. 
8. The minimum capacity of the grease interceptor is. gal. 
9. Pull stations for the Ansul System are located at the point of __. 


10. . type ABC fire extinguishers are shown on the Plumbing Rough-n Plan. 


CIVIL PLANS, SHEETS C-2 TO C-6 


True-False 


T 


ч A A 4 


Completion 


1. The existing elevation at the east end of the building is 774.75’. 
2. The concrete trash enclosure pad is 16’ square. 
3. The monument sign is placed outside the public utility easement. 
4. The minimum elevation of all berms is the same. 


5. A total of 159 If of existing curbing is sawcut and removed during 
construction. 


6. Four downspouts are shown on the Utility Plan. 
7. Telephone service enters the building on the west side. 


8. The flow line for Type A catch basins is a minimum of 6” from the 
granular bedding. 


9. A wood baffle is installed in the grease trap. 


10. A minimum of 6” of crushed stone is required as a base for rigid and 
flexible pipe. 


„ 
` 


1. The aggregate base course thickness for standard-duty paving is 


2. The radius dimensions for curbs are determined from the. side of 
the curb. 


3. The longest property line is __’ long. 
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4. The storm sewers are sloped toward the ___ side of the property. 
5. The inner area of the sidewalk is to receive a(n) — finish. 


6. The depressed curb along the asphalt driveway apron is tied to the 
existing curb using two & — rebar spaced 6” OC. 


7. Tap service piping is type ___ copper tube. 
8. ^ handicapped-accessible parking spaces are indicated on the plans. 


9. The minimum separation between the proposed water main and storm 
or sanitary sewers is — ^. 


10. The abbreviation "TC" refers to the top of ће — . 
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SPECIFICATIONS 


Specifications are written instructions used 
to supplement the prints when constructing 
a building. Specifications may be included as 
part of the prints or bound in book form. The 
General Requirements included at the begin- 
ning of a set of specifications define the rela- 
tionships and assign the responsibilities of the 
owner, architect, contractor, subcontractors, 
and material suppliers. The General Require- 
ments also describe some of the technical con- 
struction requirements for completing the job. 
The remainder of the specifications provides 
specific information regarding the types, sizes, 
and locations of materials and equipment used 
to construct the project. If a discrepancy should 
occur between the prints and the specifications, 
the specifications take precedence. 


In 2008, the Construction Specifications 
Institute introduced GreenFormat'", a new 
web-based product database that is used to 
report the sustainable properties of building 


products. GreenFormat is organized by the 
MasterFormat 2004 numbering system and 
helps identify products that may contribute 
to LEED® certification credits. 


The Specifications for the Wendy's Restaurant 
encompass 12 divisions of the CSI MasterFormat, 
including Site Construction, Concrete, Wood and 
Plastics, Mechanical, and Electrical. The Specifications 
correspond to the plans for the Wendy's Restaurant 
discussed in Chapter 9. 
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MasterFormat" is a uniform system of 
numbers and titles where information about 
construction requirements, products, and ac- 
tivities is organized into a standard sequence. 
The Construction Specifications Institute (CSI) 
developed MasterFormat for use by the design 
and construction community. Two versions are 
in currently in use. Specifications for some 
construction projects are organized by the Mas- 
terFormat 16-division structure that was in use 
for approximately 40 years prior to 2004. The 
updated 2004 edition of MasterFormat contains 
50 divisions that define broad areas of construc- 
tion. Assigned divisions are numbered 00 to 14; 
21 to 23; 25 to 28; 31 to 35; 40 to 45; and 48. 
Certain divisions, such as 15 to 20, were not as- 
signed to construction areas in order to allow for 
expansion of MasterFormat without the entire 
system having to be restructured. 

Specifications for the Wendy's Restaurant 
follow the 16-division version of the CSI Master- 
Format. In this version of the MasterFormat, 16 
divisions, based on trade groups such as masonry, 
wood and plastics, and electrical, are the primary 
organizational headings. Depending on the size 
and complexity of the construction project, the 
number of divisions included in a set of specifica- 
tions varies. For example, the specifications for 
Wendy's Restaurants contain 12 divisions. 
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Information concerning interior wrought-iron handrails can be 
found in Division 5— Metals of the specifications and page 6B 
of the Wendy's Restaurant prints. 


Changes are commonly made during the 
course of construction due to a variety of factors. 
For example, an owner may decide to lengthen 
a room by an additional 6’. A change order is 
then issued to notify all members of the con- 
struction team including various trade contrac- 
tors and individuals involved in the project of 
the change. A change order is the formal, legal 
process authorizing any changes in location, 
layout, size, construction methods, or materials. 
Change orders are most commonly issued by an 
architect or owner, but a contractor, subcontrac- 
tor, or supplier may also seek to make changes. 
Change orders are routed through the architect, 
who verifies compliance with all local, state, and 
national requirements; ensures owner approval 
of any additional project work and costs; and 
completes documents that ensure completion 
and payment of the change order. 
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INDEX TO SPECIFICATIONS 


DIVISION 1— GENERAL REQUIREMENTS 


Specifications of Construction Contract with Wendy's International, Inc. 
Americans with Disabilities Act (ADA) New Construction Checklist 


DIVISION 2— SITE CONSTRUCTION 


Excavation, Backfilling, Grading 
Asphait Paving 

Concrete Paving 

Striping and Parking Blocks 
Curbs 

Landscaping 

Plant Guarantee and Replacement 


DIVISION 3— CONCRET 


Footings 
Slabs and Footings 
Sidewalks and Ramps 
Sidewalk Pavers 
Paving 
Concrete Pads 


DIVISION 4— MASONRY. 


Genera 
Mortar for Face Brick 
Brick and Block 


DIVISION 5— METALS 


Wrought Iron Railing (Outside— Required) 
Wrought Iron Railing Serpentine Rail (Interior) 


DIVISION 6— WOOD AND PLASTICS 


Rough Carpentry 
Structural Lumber 

Nailing Schedule 

Roof Joists 

Finish Carpentry 

Walk-in Cooler/Freezer/Dry Storage 


DIVISION 7— THERMAL AND MOISTURE PROTECTION 


Delivery 
Handling 

Storage 

Overnight Cover 

Roofing and Sheet Metal 

Surface Preparation 

Wood Decks 

Membrane 

Related Materials 

Building Insulation 
Insulation Attachment (Mechanical) 
Flashing 

Flash and Counter 
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Perimeter Laps 

Caulking 

Caulking Materials 

Project/Site Clean-up 

Inspections 

Contractor Qualification Assurance 
Warranty 

Series Il Fascia Panel System 


DIVISION 8— DOORS AND WINDOWS 


Aluminum Entrance Doors and Storefront 
Prefinished Doors 

Steel Service Doors and Frames 

Pick-up Window 


DIVISION 9— FINISHES 


Floor and Wall Tile Installation 
Exterior Decorative Wall Tile 
Interior Floor Tile 

Interior Wall Tile 

Gypsum Drywall 

Suspended Ceiling System 
Carpet 

Carpet Installation 

Wall Covering 
Fiberglass-Reinforced Polyester (ЕВР) Panels 
Painting 

Workmanship 

Preparation of Surfaces 
Loo 


DIVISION 10 — SPECIALTIES 


Exterior Trash Enclosure 

General Signage 

Building Signs 

Menuboards 

Kitchen Equipment 

Hood Fire Suppression System and Portable Fire Extinguishers 
Communication System 

Public Restroom Doors/Partitions 
Public Restroom Accessories 
Room Identification Sign 

ADA Restroom Identification Sign 
Stainless Steel Corners 

Wall Decor 

Silk Plant Package 


DIVISION 15— MECHANICAL 


Plumbing 
Heating and Ventilation 


DIVISION 16 — ELECTRICAL 


* Divisions 11, 12, 13, and 14 do not apply. 
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DIVISION 1— GENERAL REQUIREMENTS 


Wendy's International, Inc. Construction Contract 
This contract is made this day of 200 between Wendy's International, Inc. 
(Wendy's) of 4288 W. Dublin-Granville Road, Dublin, Ohio 43017 and 

CGenkaetor)of —— — —— — — — .ln 
consideration of the promises set forth below, the parties agree as follows: 


ARTICLE | — CONTRACTOR'S WORK 


1. Contractor shall construct (such construction referred to herein as the "work") on the 
premises, as defined in Article Il below, a Wendy's restaurant and other improvements in 
accordance with the described plot plans, plans and specifications, described by sheet 
numbers and revision dates as provided by exhibit "A" and incorporated into this contract. 
Contractor hereby acknowledges receipt of all of such construction documents, in duplicate, and has 
initialed one of such sets, which initialed set contractor shall deliver to Wendy's within five (5) 
business days hereof, all of which are hereby incorporated into this contract. 


ARTICLE Il — THE PREMISES 


The restaurant shall be constructed on that real property (the "premises") commonly known as 
, in the city of county of 
state of = ‚ as is more 
particularly described on that certain survey of such parcel dated 
made by , receipt of a copy of which survey contractor hereby 
acknowledges. 


ARTICLE III — CONTRACT SUM 


1. Wendy's shall pay contractor the sum of dollars 
(the contract sum) in accordance with the terms of this contract. The contract 

sum includes and contractor shall be solely responsible for all federal, state and local taxes, 
including without limitation excise taxes, use taxes and retailers occupational taxes. 
The contract sum does not include the purchase price and shipping cost of the items listed on 
exhibit "B" hereto, but does include installation of such items by contractor as noted thereon. 
Contractor shall be responsible for receiving, unloading, inventorying, warehousing, protecting, 
insuring, assembling and installing same in the same manner as purchased by contractor. 


ARTICLE IV— START DATE 


Contractor shall commence construction within five (5) calendar days after written notice from 
Wendy's. 

Substantia! completion of the work shall be no later than calendar days after 
contractor is given notice to commence work, for purposes of the paragraph, substantial i 
completion shall be the earlier of the date the restaurant opens for business or the date a certificate 
of occupancy is issued. 


383 


384  Printreading for Residential and Light Commercial Construction 


3. Written requests for extensions of time shall be given to Wendy's by contractor within five (5) days 


after the occurrence of the basis for the extension request. No such request shall be deemed 
granted unless expressly agreed to by Wendy's in writing. 


ARTICLE V—PERFORMANCE AND CONTRACT BOND/LETTER OF CREDIT 


ike 


When required by Wendy's, contractor shall provide Wendy's with a contract bond or letter 

of credit in the full amount of contract sum. The bond shall name Wendy's as obligee and if letter of 
credit, shall be made in Wendy's favor and shall be on a form and with a surety company or bank 
approved by owner. The bond and letter of credit shall ensure well and faithful performance of each 
and every condition of this contract; and, shall indemnify Wendy's against all damages suffered by 
failure to perform under this contract. | ! 

At Wendy's request, contractor shall furnish Wendy's, within five (5) business days of such requests, 
information deemed necessary by Wendy's to show that contractor is financially solvent and capable 
of fully performing under this contract. If, in Wendy's sole judgment, contractor is found not financially 
responsible or capable, then Wendy's, by written notice, may terminate this contract without further 
obligation to contractor other than to pay contractor for the value of the work in place at the time of 
termination. 


ARTICLE VI—PERMITS 


Contractor shall obtain all licenses, permits, approvals and certificates (collectively, the "permits") necessary 
to complete the work in compliance with all applicable rules and regulations, unless obtained by Wendy's. 


ARTICLE VII— INSURANCE 


p 


Prior to commencement of work, contractor shall furnish Wendy's with certificates of insurance, 
naming Wendy's as an additional insured, as their interests may appear, evidencing that contractor 
has obtained the insurance coverage stated below from companies holding a general rating of "A" 
or better as set forth in the most current issue of best key rating insurance guide, such certificates 
will provide that Wendy's will receive at least thirty (30) days prior written notice of any material 
change in, or cancellation of, such insurance. 


A. Comprehensive general liability insurance including a broad form endorsement and a 
broad form property damage endorsement with limits not less than $1,000,000 
combined single limit. If appropriate, contractor shall also maintain scaffolding and 
demolition insurance. 

Workers compensation insurance in accordance with applicable state requirements. 
Employers ' liability insurance in an amount not less than $100,000. 

Comprehensive automobile liability insurance including owned, non-owned and hired 
coverage in an amount not less than $500,000 combined single limit. 

Contractor shall also satisfy any insurance requirements necessitated by any pertinent 
governmental authority. 

Contractor shall maintain builder's risk covering the premises, such insurance shall be 
written on an all risk basis, and will cover all work until Wendy's final acceptance of 
same. 


т т pop 


At its election, Wendy's may waive the requirement that contractor maintain the insurance set forth 

in paragraph 7.1-f in such instances, Wendy's will bear the risk of loss to the building structure and 

any equipment or fixtures attached or installed to the building structure. Wendy's will not be responsible 
for any equipment or personal property of the contractor or its agents under these circumstances. 
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ARTICLE VIII—RISK OF LOSS 


With the exception of the risk of loss assumed by Wendy's when the requirement to maintain the 
insurance set forth in paragraph 7.1-f is specifically waived by Wendy's, contractor assumes all risks, 
hazards, and conditions in connection with the Performance of this contract, and contractor shall be 
solely responsible for the work until final acceptance of the completed work by Wendy's. 


ARTICLE IX— CONTRACT DOCUMENTS/CUSTODY OF PLANS 


The agreement and each of the contract documents are complementary, and they shall be interpreted so 
that what is called for by one shall be as binding as if called for all. Should the contractor observe any 
conflicts within the contract documents, he shall bring them to Wendy's attention for decision and 
revision at once. The contractor shall secure written instruction from Wendy's before proceeding with any 
work affected by conflicts, omissions or discrepancies in the contract. Contractor shall retain sole 
custody of (except as required for the performance of the work), all drawings, plans, specifications and 
any copies thereof furnished to contractor by Wendy's. A consigned set of such drawings, plans, and 
specifications shall be kept on the premises at all times during the course of construction. All drawings, 
plans specifications and copies thereof furnished by Wendy's shall remain Wendy's and shall be 
returned to Wendy's at the completion of the work, together with a complete set of "as-built" plans. 


ARTICLE X—METHOD OF PAYMENT 


1. Upon satisfactory progress of the work and Wendy's receipt of completed and signed progress 
payment requests, Wendy's will make payments on the contract except when in Wendy's opinion it 
is necessary to protect Wendy's from loss due to defective work not remedied, claims or liens on the 
premises, failure of contractor to make payment promptly to subcontractors or material suppliers, or 
unsatisfactory progression of the work. 

Throughout the course of this contract, contractor shall draw up not more than four (4) progress 
payment requests for submission to Wendy's when that portion of the work associated with each 
respective payment request has been completed. Each request shall be submitted on Wendy's 
application and certificate for payment form. 

The first progress request shall include a complete list of all subcontractors and material suppliers, 
including names, addresses and telephone numbers, used for the work. 

Progress payments shall be in portions of the contract sum as shall reflect the value of the work in 
place (less amounts already paid to contractor), less the 10% retainage and any amounts 
necessary to complete the work. 

Fourth and final payment: 10% of contract sum shall be paid after the restaurant is open, all furnished 
construction items (including punch list) are completed, and all test reports, certifications, warranties, 
permits and final change orders have been delivered to Wendy's. 

Prior to release of the final payment, the following documents, completed and validly executed must be 
delivered to Wendy's. 


A. Contractor's final waiver of lien (fully executed by all subcontractors and suppliers _ 
certifying that there are no liens on the project and that all subcontractors and material 
suppliers) and other potential liens have been paid in full. 

Certificate of occupancy. l — 
As required by Wendy's in the bid document, concrete or asphalt paving certification 
(certifying sub-base, base and surface preparation and application). 

Copy of complete "as-built" plans. 

Certification of any other item or material reasonably requested by Wendy's. 
Contractor's concurrence with punch list as described below in article XII. 
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All items required in connection with the final payment shall be completed and submitted by 
contractor within thirty (30) days of restaurant opening. | 

In the event contractor does not timely comply with any of the requirements set forth above for the 
final payment, Wendy's shall retain all of the remainder of the contract sum to protect Wendy's 
against any lien rights or claims, until all requirements for the final payment have been satisfied. _ 
All correctly completed requests for payment received and approved by Wendy's will be paid within 
twenty-one (21) days of Wendy's approval, except final retainage draw which shall be paid within 


forty five (45) days. i 4 
. Notwithstanding the above, Wendy's may reasonably change the method of payment, including 
without limitation, payment by joint check, in the event Wendy's determines that another method 


would be more prudent. 


ARTICLE XI — PAYMENT BY CONTRACTOR 


Contractor shall pay subcontractors and material suppliers in a timely manner to prevent mechanic's or 
material supplier's liens being filed against the premises. If Wendy's receives a notice of claim to be filed 
or if a claim is filed as a result of contractor's nonpayment, Wendy's shall have the right, after five (5) 
days notice to contractor, to immediately pay the full amount of any such claim directly or indirectly to the 
claimant and deduct same from the contract sum. Contractor waives any and all claims or causes of 
action contractor has or may have against Wendy's for payments which are to be or may be made under 
this paragraph, Wendy's shall also have the right and option to require contractor to provide Wendy's 
with a bond insuring over such liens in an amount at least one and one-half times the amount of any 
such liens filed or notices of lien, and sufficient to cover Wendy's fees, interest and increased costs and 
expenses to enforce this contract, contractor shall promptly defend to conclusion Wendy's interest 
against each such claim. 


ARTICLE XII — PUNCH LIST 


1. Contractor shall meet with Wendy's and Wendy's construction manager, seven (7) days before the 
opening of the restaurant in order to establish a formal list of construction deficiencies (the "punch 
list"). If the punch list items are not corrected within seven days thereafter, Wendy's may hire an 
independent contractor to perform same and may deduct reasonable costs from the monies retained 
from the contractor draw or letter or credit/performance bond; or may bill contractor for such costs. 
Contractor agrees to pay immediately all such costs billed by Wendy's. If an item cannot reasonably 
be corrected within such seven (7) days, the reasons therefore shall be explained in writing on the 
pared list to Wendy's satisfaction. 

he preparation of a punch list by Wendy's shall іп no way waive or affect any other rights of 
Wendy's under this contract pertaining to warranties, latent defects, etc. 


ARTICLE XIII—CHANGE ORDERS 


1. Wendy's may alter this contract by adding to or deducting from or otherwise modifying the work, 
without invalidating this contract. All such changes shall be performed under the conditions of the 
original contract, except that no extra work or modification shall be done or paid for by Wendy's 
without a written order from Wendy's signed by the construction manager. The contract sum shall be 
increased or decreased by an amount agreed to in writing by the parties prior to the commencement 
of any such change, which amount shall not include more than 1096 mark-up to contractor. 
Contractor shall provide adequate proof of cost of each such items. 

Any extension of time for the completion of the work as a result of change order shall be agreed to 
in the written authorization for such change order. 

All requests for payment under change order must be submitted to Wendy's within one week of 
substantial completion. 
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ARTICLE XIV— DEFAULT BY CONTRACTOR 


If contractor fails or neglects to perform the work in accordance with the contract, Wendy's may, after 
seven (7) days written notice to contractor, make good the deficiencies and deduct the cost thereof from 
payments due contractor and may also terminate this contract by written notice to contractor. Upon such 
failure or neglect by contractor, Wendy's may exercise its right provided in article V herein. 


ARTICLE XV — INSPECTIONS 


Wendy's construction manager shall have the right to inspect the work and reject any work which does 
not conform to the plans and specifications. Wendy's also has the authority to stop the work for the 
purpose of performing special inspections or testing of the work. In these instances, Wendy's will grant 
an appropriate extension of time to contractor. Should any work be found faulty as a result of special 
Inspections or tests, contractor shall repair the work immediately and pay the fees for said inspections or 
tests. Should the work be satisfactory, Wendy's will bear such costs. 


ARTICLE XVI —CONSTRUCTION MANAGER 


Wendy's engineering department shall be Wendy's construction manager and shall supervise the 
construction provided for hereunder in accordance with this contract and accepted industry practices. 


ARTICLE XVII —CONTRACTOR'S ATTENDANCE 


Contractor or its designated and qualified representative, with full authority to act on behalf of contractor 
under this contract shall, at all times during the progress of the work, be in attendance at the premises 
and supervising the work, contractor shall carefully study and compare all plans, specifications and other 
instructions and shall at once report to Wendy's any error, inconsistency or omission contractor may 
discover. Contractor shall do no work without appropriate plans, specifications or interpretations. 


ARTICLE XVIII — PROTECTION OF WORK AND PROPERTY 


1. Contractor shall continuously maintain adequate protection for all work from damage and the 
elements and shall protect and take all reasonable precautions to protect Wendy's, Wendy's 
property, any third party and the property of any third party from injury or loss during the course of 
the work. 

Contractor shall comply with all applicable rules and regulations of any public authority having 
jurisdiction for the safety of persons or property. Contractor shall erect and maintain as required by 
existing conditions and progress of the work all reasonable safeguards for safety and protection, 
including posting danger signs, promoting safety regulations and notifying owners and users of 
adjacent utilities and properties. М " 

If the severity of the elements makes it impossible to continue operations in a safe manner in spite 
of all reasonable precautions, contractor shall cease work and immediately notify Wendy's. All 
work damaged due to contractor's negligence shall be removed and replaced with new work at 
contractor's expense. 

Contractor shall provide and maintain a watertight storage space, secure from theft, for 

storage of all equipment called for on the plans and specifications. 
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ARTICLE XIX — INDEMNITY 


Contractor shall indemnify and hold Wendy's harmless from any and all liability, loss damage, cost and 
expense, including court costs and attorney's fees (whether or not litigation has commenced), of 
whatever nature or type that Wendy's may suffer or incur by reason of: 


A. Any injury or damage sustained or purported to have been sustained by any 
persons who are at any time during the course of construction on the premises 
under the direction, supervision, or sufferance of contractor, including but not 
limited to subcontractors, laborers and material suppliers. 

B. Any breach or default of contractor under this contract. 


ARTICLE XX —COMPLIANCE WITH LAWS 


Contractor shall fully comply with all applicable federal, state and local laws, codes, regulations, etc. 
(collectively, the "Іам") in its performance under this contract. Prior to commencing the work, contractor shall 
review the drawings and specifications to determine their conformance to the law. If contractor then or 
thereafter finds the drawings and specifications are at variance with the law, then contractor shall 
immediately notify Wendy's construction manager in writing before proceeding with the work. The cost of any 
necessary changes to comply with the law shall be agreed to by Wendy's before proceeding with the work. If 
any of the work is done contrary to the law contractor shall bear all costs required to correct the work. 


ARTICLE XXI — CONTRACTOR'S WARRANTIES 


1. Contractor warrants that all of the work shall be done in a first-class workmanlike manner and in 
accordance with the drawings and specifications with new, quality materials and warrants all work 
and materials against defects in the material or the workmanship for a period of one year from the 
opening date of the restaurant, unless stated otherwise in specifications. If a defect in material or 
workmanship or a deviation from the drawings and specifications is latent, hidden or not readily 
observable, contractor's warranty shall be extended for one (1) year from the date of discovery of 
the defect or deviation, within a reasonable time after written notice of a defect or deviation 
contractor shall without expense to Wendy's, remedy and repair same and any damage to other 
work resulting therefrom. 

Contractor agrees to meet with Wendy's and the construction manager, at least fifteen (15) but not 
more than thirty (30) days prior to the expiration of one (1) year from the date of the commencement 
of the one-year warranty period for a warranty inspection of the work. All warranty deficiencies shall 
be noted and the list of deficiencies shall be given to contractor. Contractor agrees to correct all 
such deficiencies within thirty (30) days after the date of the meeting, if the deficiencies are not 
timely corrected, Wendy's may hire an independent contractor to do the work and shall be 
reimbursed promptly by the contractor. 

If any item cannot, with reasonable diligence, be corrected within thirty (30) days, contractor agrees 
to set forth in writing a reasonable schedule for completion of the work. If the schedule is not met, 
Wendy's may immediately upon notice to contractor, complete the work and be entitled to prompt 
reimbursement from contractor. 

No act or omission of Wendy's shall relieve contractor of contractor's responsibility for deficient 
workmanship and materials. 

Contractor shall cause each of the subcontractors responsible for the items listed below to execute 
and deliver to Wendy's upon completion of the work a written warranty (reasonably satisfactory to 
Wendy's) covering all work performed by such subcontractors. Such warranty shall be for a period of 
one (1) year unless a warranty for a longer period of time is required under the specifications of the 
contract. All warranties included in or as part of the restaurant and supplied to contractors shall be 
assigned to Wendy's. Those subcontractors required to supply warranties to Wendy's including, but 
шы дә be limited to electricians, plumbers, pavers, roofers, insulators and HVAC suppliers and 
materials. 

Contractor agrees to use only those subcontractors and material suppliers approved by Wendy's and 
shown on plans unless a change is first approved by Wendy's. In the event of an emergency contractor 
may, in contractor's good faith discretion, substitute a subcontractor or material supplier and shall 
notify Wendy's, and the construction manager of such change in writing within three (3) days. 
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ARTICLE XXII — NOTICES 


All notices to be delivered under this contract shall be in writing, signed by the parties serving same and 
delivered personally or by registered or certified U.S. mail postage prepaid, or by reputable private 
delivery service postage prepaid and providing a receipt to sender, each such notice shall be deemed 
delivered upon actual delivery or refusal or forty-eight (48) hours after mailing which ever is earlier to the 
pertinent address as set forth below. 
Notices to Wendy's shall be addressed as follows: Wendy's International, Inc. 

PO Box 256 

4288 W. Dublin-Granville Road 

Dublin, OH 43017 

Attn: Engineering Department 


and to contractor 


Attention: 


ARTICLE XXIII —SPECIAL CONDITIONS 


The terms of this contract are subject to Wendy's obtaining all rights of possession as may be required 
to legally perform the work at the premises. In the event Wendy's is unable to timely obtain such 
possession, Wendy's shall promptly notify contractor of such inability and this contract shall be null and 
void and of no further force or effect. 


ARTICLE XXIV —MISCELLANEOUS PROVISIONS 


This contract is not assignable without the prior written consent of Wendy's, and contractor shall not 
factor or pledge this contract. 

No right or remedy conferred upon or reserved to Wendy's in this contract is intended to be 
exclusive of any other right or remedy herein or by law provided, but each shall be cumulative and in 
addition to every other right or remedy given herein or hereafter existing at law or in equity. 

In the event of any conflict between this contract and the drawings and specifications this 

contract shall govern. 

In the event any provision of this contract is found to be invalid or unenforceable, the remainder of 
this contract shall continue in full force and effect. 

This contract shall be construed in accordance with the laws of the state in which the premises is 
located. 

Contractor hereby warrants and represents that contractor does not and will not, during the course 
of the work, discriminate against any employee or applicant for employment based on race, color, 
sex, national origin, religion, age, handicap or other unlawful basis. 

Time is of the essence of this contract 

This contract is binding upon the parties, their heirs, successors and approved assignees. 


ARTICLE XXV —LIQUIDATED DAMAGES 


In addition to the damages Wendy's may recover from contractor for contractor's unexcused delay in 
substantially completing the work on or before the time for substantial completion as provided in article 4 
above (or as extended in writing by Wendy's), Wendy's shall be entitled to recover liquidated damages 
from contractor in the amount of $250.00 for each calendar day that substantial completion is delayed. 
The parties agree that it would be difficult to assess the actual amount of additional damages for such 
delay, but that the stated amount is a reasonable estimate of same. 
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ARTICLE XXVI — WENDY'S RIGHT TO AUDIT 


Wendy's shall have the right to inspect, with contractor's assistance and cooperation, contractor's books 
and financial records pertaining directly or indirectly to Wendy's, the work or contractor s financial | 
condition, contractor shall retain such records for a period of three (3) years after final payment under this 
contract. 


In witness whereof, Wendy's and contractor through their duly authorized signatories have executed this 
contract as set forth below. 


Contractor: Wendy's International, Inc. 


By: By: 
Title: 
Date: 
Law Dept. 
Contractor's affidavit 


Pursuant to the terms of the stipulated sum construction agreement dated this —— .  . —  . day of 
LL 200. between Wendy's International, Inc. (Wendy's) of 4288 W. Dublin-Granville 
Road, Dublin, OH 43017 and... 1... (contractor) for the construction or modification of a 
Wendy's Old Fashioned Hamburger facility located at____________, the undersigned hereby agrees 
to abide by the following restrictions and requirements. 


All line item quantities, unit costs and total costs are exactly as listed on the final bid breakdown 
form and contain no hidden costs, incentives, or rebates to Wendy's, its employees, or its suppliers. 
All invoices will reflect the actual cost of work in place by subcontractors and overhead, profit and 
extras are exactly as listed on the payment request for in place. 

No incentives, inducements, trips, kickback or monetary payments of any kind have been or will be 
made to Wendy's or its representatives or employees for the contract awarded. Any services 
performed separately for a Wendy's employee or representative must be disclosed to the 
engineering department in writing at the time of contract signing. 

The undersigned and his subcontractors have not provided any cash, merchandise, awards, trips or 
consideration of any kind to any representative or employee of Wendy's as an incentive or as a 
requirement for the awarding of any contract or purchase related to the above contract. 


Contractor 
By: 
Title: 


State of: 
County of: 
Ss: 


Sworn to and subscribed before me this 
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AMERICANS WITH DISABILITIES ACT (ADA) NEW CONSTRUCTION CHECKLIST 


It is the responsibility of the general contractor to assure that each of the following items is answered 
positively and in compliance with ADA regulations and Wendy's plans and specifications. Any "no" answer 
signals x violation and must be corrected at the contractor's expense prior to their receipt of final contract 
payment. 

SITE PLAN COMPLIANCE 

Disabled parking spaces 


1. Are the required number of disabled parking spaces provided as per the below chart? 


Total spaces Accessible 
1 to 25 1 space 
26 to 50 2 spaces 
51 to 75 3 spaces 
76 to 100 4 spaces 
101 to 150 5 spaces 
151 to 200 6 spaces 


2. Are disabled parking spaces a minimum of 96" wide? 
3. Is there a minimum 96" wide access aisle centered between two of the disabled parking spaces? 


4. Isthere a minimum 60" wide access aisle on the passenger side of any additional disabled parking 
spaces? - 

5. Are the disabled parking spaces closest to the accessible entrance or in the most level area of the 
parkinglot? . 

6. Is each disabled parking space marked with the international symbol of accessibility? 
Are signs mounted at exactly 60" to the centerline of the sign? 1 

7. Arethere signs reading "Van Accessible" at the disabled parking spaces with a 96" wide 
access aisle? 


Ramps 
1. 15 the width of the traveling surface of the ramp 36" minimum? 


A. Is the traveling surface level with the parking lot? 

B. If not, is the slope of the flared sides a maximum 1:12? 
(Slope is given as a ratio of height to length. 1:12 means that for every inch of 
curb height the flared side must provide 12 inches. 
Ex.: A 6" curb must have 72" flared sides) 


2. Is the slope of the flared sides a maximum 1:12? 
3. Isthe curb cut ramp located at the top of the access aisle of the disabled parking spaces? 


4. If the disabled parking spaces are located across a vehicular way, is there a 36" minimum striped 
crosswalk leading from the access aisle to the curb cut ramp? 


Path of Travel 


1. 15 the accessible path of travel at least 36" wide? 
2. Can all objects protruding into a path be detected by a person with a visual disability using a cane? 


(In order to be detected using a cane, an object must be within 27" of the ground. Objects hanging 
or mounted overhead must be higher than 80" to provide clear head room. It is necessary to remove 
objects that protrude less than 4" from the wall.) 

3. Doesthe path of travel maintain a cross slope of less than 2%? 

4. Are all areas of sudden elevation along the accessible path less than 1/4"? 
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Accessible Entrance 


Are at least 5096 of all public entrances accessible? 


(Not including delivery entrances or employee entrances) | 
Do all inaccessible entrances have signs indicating the location of the nearest accessible entrance? 


Is the threshold level (less than 1/4") or beveled, up to 1/2" high? 
Is there a clear and level landing area of 5' x 5' at each accessible entrance? 


Registered Surveyor/Engineer ———————————— Date ———————-— Stamp 


General Contractor ————————————————————— Date ————————-——- Notary 


BUILDING COMPLIANCE CHECKLIST 


Access to Goods and Services 


10. 


11. 


12. 


13. 


Is the height of the cash register counter 36" or lower? 
Is the distance from the cash register counter to the first rail of the serpentine at least 42"? 


Are all public spaces on an accessible path of travel at least 36" wide? — ^ . . Á— 

In the restrooms, is there a 5' circle or a T-shaped space for a person using a wheelchair to reverse 
direction? = 

Are all thresholds and transition strips level (less than 1/4")? . . — 

Are all aisles and pathways to goods and services (including aisles between tables and chairs) at 
least 36" wide? 

Is carpeting low-pile, tightly woven, and securely attached along edges? | — 

In routes through public areas, are all obstacles cane-detectable (located within 27" of the floor or 
higher than 80", or protruding less than 4" from the wal)? —  . ^ |. 

Are there accessible tables or booths available in all dining areas (smoking, non-smoking, solarium, 
etc.) which equal 5% of all tops provided? 

(Accessible tables shall have a minimum clear space without obstruction of 30" wide and extending 
19" under the table. There must be 27" of knee height clearance beneath the table as measured 
from the floor AND a height of 28" to 34" to the top of the table as measured from the floor.) 
Generally, quad booths meet these requirements. 

If there are stairs provided to a raised or sunken dining area, do treads have a non-slip surface (if 
applicable)? 

Do stairs have continuous rails on both sides, with 12" extensions beyond the top and bottom stairs 
which are returned to the wall or floor (if applicable)? 

Is there a maximum 36" high service counter adjacent to the cash register counter which is the 
same appearance of the cash register counter with no disabled symbol? 

Is the condiment stand a maximum of 34" high with a 24" maximum reach to the centerline of the 
furthest product? 


Restrooms 


Is the corridor at least 48" wide as measured from baseboard to baseboard? 

Do both restroom entrance doors provide 32" clear width? 

Is there at least 18" of strike side clearance on the pull side of the door? 

Do all fixtures have 30" x 48" clear floor space allowing for a forward or parallel approach? 

Do signs utilize raised letters, Braille, and symbol of accessibility? Are they 
mounted on the strike side of door at 60" exactly as measured to the centerline of the sign? 


Is the clear width of the accessible stall door at least 32"? 
Is the accessible stall door outward swinging and self-closing with a 3 second minimum sweep time? 
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8. Is accessible stall door hardware sliding or if twisting, with a large twist lever? 

9. Is the accessible stali 5' wide x 5' deep? 

10. Is the side grab bar mounted on the nearest side wall in a horizontal position at 33'-36" above the 
floor? 


A. 15 the side grab bar at least 42" long, mounted at a maximum of 12" from the rear 
wall, and extending 54" minimum from the rear wall? 
В. Is the rear grab bar mounted in a horizontal position at 33'—36" above the floor? 


C. Is the rear grab bar a minimum of 36" long and mounted at a maximum of 6" from 
the nearest side wall? 

D. Does the rear grab bar allow space for finger gripping below the bottom of the bar 
and the toilet tank? 


. Is the distance from the nearest side wall to the centerline of the toilet 18"? 
12. Is the toilet paper dispenser mounted at a 44" maximum height or a 19" minimum and 36" from rear 
wall to leading edge? 


A. Is 6" clearance provided to the grab bar if mounted above the grab bar? 


. Are the rest room accessories (paper towel and soap dispensers) mounted at 48" maximum to 
highest operable part? 


A. Is the mirror mounted at 40" to bottom of reflecting surface? 


. Is the height of the intended accessible lavatory 34" maximum? 


A. Is 29" of knee clearance provided (as measured from the floor to the bottom of the 
sink)? 
B. Are the pipes wrapped? 


. Is the urinal 17" maximum to the rim? 


A. Is the height to the flush valve 44" maximum? 
B. Is the distance from the back wall to the front most of the urinal rim 14"? 
C. Is the clear width of the stall 30" minimum? 


16. Is the height to the top of the water closet seat between 17"—19"? 
17. Is the trash can open topped? 
18. Is the hand dryer recessed (not to protrude more than 4" from wall surface)? 


General Contractor Date Notary 


DIVISION 2—SITE CONSTRUCTION 
EXCAVATION, BACKFILLING, GRADING 


1. Remove all vegetation, refuse or existing structures in confines of building construction and paving 


areas prior to commencement of work. Jae 
2. Excavate as required to provide sufficient working room for the laying of foundation walls, excavation 
for all footings to be down to undisturbed earth with a minimum depth as shown on drawings unless 


otherwise governed by local codes. 
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In the event that rock is encountered in the foundation excavation, and if this rock must be removed 
by dynamite or compressor, the owner will reimburse the contractor for the predetermined cost of 
these operations. | 
Backfilling of walls in interior areas where concrete slab will bear on grade shall be grits or bank run 
gravel, well compacted, brought to a subgrade of 8" below finish floor line. 
Backfilling of exterior foundation walls shall be clean gravel well-compacted, brought to a subgrade 
of 8" below finish sidewalk paving. 
Backfilling over utilities running under paved areas shall be of grits. 
Remainder of site shall be graded to assure drainage of surface water from building. 
Remove and legally dispose of excess soils from the site. 
Grades not otherwise indicated on the plans shall be uniform levels or slopes between points where 
elevations are given, abrupt changes in slopes shall be well rounded. The contractor is responsible 
for positive site drainage, sloped away from building. 

10. Soils test shall be performed by the contractor to ensure soil meet 3,000 psf design strength. Contractor 
shall notify Wendy's immediately if excavation on any part of the site reveals fill or ground water. 

11. Site fill should be non-organic soils compacted in 6" lifts to a minimum 9896 standard proctor density. 


ASPHALT PAVING 


All paving shall be installed in areas as indicated on site plan. Pavement design shall meet soil 
conditions, Wendy's construction engineer requirements, and details on site plan. 


Soil Class 


Poor CER SBSE Type: Plastic when wet such as clay, fine silt, or sandy loam 
Medium CBR =7.0 Type: Hard silty—sands or sand gravels containing clay or fine silt 
Good `^ , CBR « 12 Type: Clean sand and sand grave! free of clay, silt, or loam 


Minimum Pavement 


Poor Soil Medium soil Good Soil 

6" coarse asphalt . 4" coarse asphalt 3" coarse asphalt 

Base binder (1 1/2" aggregate) Base (1 1/2" aggregate) Base (1 1/2" aggregate) 
Plus 1 1/2" aggregate Plus 1 1/2" aggregate Plus 1 1/2" asphalt topping 
(maximum 1/2" aggregate) (maximum 1/2" aggregate) (maximum 1/2" aggregate) 


CONCRETE PAVING 


Specifications for any concrete paving required for this site is to be verified by Wendy's construction 
engineer. : 


STRIPING AND PARKING BLOCKS 
Striping to be "Tuf-trac", OSHA safety yellow, by Sonneborn (available through Sherwin Williams). 


Parking lot marking requirements will vary depending upon local city codes. Yellow is the most common 
color for lot striping and especially important for northern climates where snow is prevalent, since it will 
provide contrast from snow and salt-laden surfaces. If codes allow, white paint is permitted for parking 
space striping only. All hazards should be identified in "safety" yellow paint. The following areas should 
be properly identified: 


Vehicle parking area identified with the appropriate marking as required by local municipal codes. 
Color—yellow or white. 


Direction traffic flow arrows painted on the lot should identify the route of travel into and out of the 
parking lot from all public or private access roads. Color—yellow. 


Outline the outside of the pick-up window traffic lane with a four-inch solid Stripe. Color—yellow. 
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All curbs that extend from the parking lot entrance to any public or private roadway should be 
painted. Color—yellow. 


Speed bumps should be identified with striping. It is not necessary to paint the entire area. 
Color— yellow. 


Parking stops or blocks located next to the building or in the middle of the parking lot should be 
yellow recycled plastic. (See parking block note below) Color—yellow. 


Sidewalk curbing directly in the travel path of the building entrances or exits should be identified with 


a two-inch stripe on the top edge of the curve for a length of three feet. Color—yellow. 


If site conditions warrant, any steps should be identified with a two-inch line painted on the top and 


front edge of each step. Color—yellow. 


If the site conditions warrant, crosswalks across the drive-through lane for entrances/exits that are 


perpendicular to the drive-through traffic pattern should be identified with diagonal stripes. 
Color—white or yellow to match striping. 


All posts, poles, and their supports or guide wires that may be exposed to vehicle traffic should be 


painted at least sixty inches in height from the base. Color—yellow. 
Stencil "Pick-Up Window" lane behind directional arrow. Color—white or yellow to match striping. 


Any curb that represents a possible hazard to vehicles should be identified by painting a two-inch 
line on the top and side of the curb. Color— yellow. 


Handicap ramps and handicap parking should be identified with ADA striping and stenciling per 


local codes. Note: painting the entire ramp or parking space as well as paint blocking background on 


stencils is not recommended unless specified by code. 
Handicap sidewalk ramps should have the outside curbing that is changing in elevation identified 


with a two-inch line painted on the top and side edge of curb for the first three feet of incline starting 


from the lower surface level. Color— yellow. 


Parking Blocks 


100% recycled plastic parking blocks, yellow in color. Parking blocks shall be minimum of 6'-0" in length 
and a maximum of 5" in height specify for use on concrete or asphalt for correct hardware. Blocks shall be 


placed as shown on Geometric Plan. 


CURBS 


Concrete curbs shall be full 6" x 18" formed curbs with expansion joints or saw cuts not more than 
20'-0" apart. All freestanding or integral curbs shall be reinforced with at least one #4 reinforcing bar 
continuous. 


LANDSCAPING 


Landscape bidder shall submit a written proposal and landscape plan to the owner for approval. Proposal 
shall indicate size and number of plants and exact area to be sodded. Proposal to show unit prices for 


each tree and shrub. Provide all labor, materials and equipment necessary to complete the seeding, 
sodding, and landscape planting, earthwork, and edging as shown on proposal. 


General contractor shall be responsible for installing topsoil to grade and for all rough grading. No 


payments in excess of contract shall be made unless approved by owner in writing. Total proposal shall 


include all work including taxes where applicable. 


PLANT GUARANTEE AND REPLACEMENT 


All plants and sod areas shall be guaranteed for one year from date of installation. Any plants not in 
satisfactory vigor shall be replaced at no additional expense to owner. 
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UTILITIES 

1. The general contractor shall furnish all materials, labor, tools, transportation, incidentals, and | 
appurtenances to complete in every detail and leave in working order all utilities called for herein 
and/or shown on the construction documents. This includes but is not limited to: storm sewer, 
sanitary sewer, water service, gas service, electric service, roof drainage, etc. ws 
All utilities including electric service to signs will be considered site work and brought to within five 
feet of the building perimeter. | 
Required grease trap regardless of location shall be considered as part of the building cost and so 
reflected in all bidding. l 
The general contractor shall verify all taps and furnish any city drawings required prior to construction. 


DIVISION 3—CONCRETE 


Furnish all labor, materials, and equipment necessary to complete all concrete work including excavation, 
trenching, formwork, reinforcing, cement finish, and precast concrete. 


FOOTINGS 


1. Refer to drawings for sizes, depths, and reinforcement. Earth trench will be permitted for footings if 
conditions are favorable. Sides of trenches shall be clean, even, vertical and true, and bottoms shall 
be level, clean and without fill. 

Reinforcing shall be unpainted and uncoated, free from rust or scale, and shall be cleaned and 
straightened before being shaped and placed in position. Accurately position reinforcement and 
secure against displacement. Where there is delay in pouring, reinspect reinforcement and clean 
off any dried cement, mortar, or rust. 

3. All reinforcement shall be of size and spacing as called for on the drawings or as per local codes. 


SLABS AND FOOTINGS 


1. 3000 psi concrete slabs to be reinforced with 6 x 6—W1.4 x W1.4 welded wire fabric installed in a 
manner that places it in center of the slab. (lap edges 6"). Alternate: 9/32 fibermesh (9/32 or equal), 
a 100% homopolymer virgin polypropylene fibrillated fibers containing no reprocessed olefin 
materials and are specifically engineered and manufactured to an optimum graduation for use as 
fibrous reinforcement for concrete. 

Provide continuous 6 mil 'Visqueen' vapor barrier on level 4" gravel base under all building slabs. 
Lap edges 6" and seal (turn up at walls). 

All concrete floors shall be poured level, except where floor drains occur, in which case they shall 
have a 36" to 48" radius sloped to drain. Total slope is not to exceed 3/4" below floor level. 

This contractor shall build into concrete work the following materials which are furnished by other 
trades, and shall bed and secure same as required. 


A. All plumbing and syrup lines, electric conduit, concrete inserts, hangers, anchors, floor 
clips, sleeves for all piping, etc. and when required for all other trades, anchor bolts, 
plates, etc., for all equipment. 


SIDEWALKS AND RAMPS 
4000 psi air-entrained concrete, 4" thick, broom finish score with 3/4" deep contraction joints into 
approximately 4'-0" squares as shown on detail on Foundation Plan (Sheet 3). 


SIDEWALK PAVERS 


Monroe Concrete Paver by New World Pavers to be 6 cm (2 3/8") or 8 cm (3 1/8") thick, red and charcoal 
colors "antique blend" available through Oberfields (see approved supplier list). 


A 4" concrete slab over stone base is recommended. A 1/2" inch bedding course of sand shall be spread 
over the slab (see detail, sheet 2). A standard 6" concrete curb should be installed at the drive and steel 

edge restraints used for transitions with landscape beds and concrete walks. The paved walk shall slope 
away from the building at approximately 1/4" inch per foot. 


PAVING 


Specifications for any concrete paving required for this site is to be verified by Wendy's construction 
engineer. 
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CONCRETE PADS 


Black concrete pads at pick-up window and order station (refer to site plan). Cement or mortar shall be 
integrally colored with "Wendy's Black Chemtint", a dry preparation of commercially pure, metallic 
pigments of high tinctorial strength, cure and seal with "Safe-Cure and EPX", all in strict accordance with 
the directions of the manufacturer Chemasters, Madison, Ohio 44057. A trial slab shall be made, using 
the same materials that are to be used on the job to assure owner acceptance. 


DIVISION 4—MASONRY 


Provide all labor, materials, and equipment necessary to complete all masonry work including structural 
steel, wall ties, masonry reinforcing, etc. 


GENERAL 


1. All work to be laid true to dimensions, plumb, square, and in bond or properly anchored. All courses 
shall be level with joints of uniform width, no joints shall exceed specified size, and if necessary, 
clipped courses shall be provided to level off. 

Perform all masonry work in accordance with best trade practices. Brace "green" walls and protect 
mortar from "washing-out" at end of day's work using planks, weighted canvas, or similar means to 
cover wall. Cooperate with other trades in jointly executed work and built-in items. Patch openings as 
required for passage of mechanical and electrical trades. "Uncored" units must be used at all 
exposed and or semi-exposed conditions of brick rowlock caps, sills, etc. Size and location shown 
on construction documents. 

All lintels shall be of size and shape as shown or noted on the drawings and shall be structurally 
sound for the spans and loads involved. 

Build into masonry all materials furnished by other trades, such as angles, anchor bolts, flashing, 
steel lintels and framing, vents, sleeves, door frames, miscellaneous steel work with anchors, etc. 
All brick to be laid in a running bond with all field brick to meet ASTM C-216, type FBS, grade 

SW. Accent brick to meet either ASTM C-216 or ASTM C-652, type HBS, grades SW. 

All brick to be laid with full mortar in the bed and head joints. 

Concave tooled joint using a tool of larger than 1/2" diameter. 

Wall ties shall be corrugated masonry strapping. Ties should be hot-dipped galvanized in 
accordance with ASTM A-153, class B-2. 

Weep holes should be at least every 24". 

. Flashing to be plastic-coated aluminum by Dur-o-Wall or thin coated copper by York flashing. The 
flashing should penetrate the brickwork and be trimmed at the completion of the masonry work. 

. Clean and point all brick and concrete block work at end of each working day. At the completion of 
work as an entirety, wet walis thoroughly and clean all exposed brick work with cleaner and stiff 
bristle brushes. No metal scrapers or metal brushes shall be used on any type of masonry. Cleaning 
agent should be as recommended by brick manufacturer. 


3. 
4. 
5. 
6. 
7. 
8. 
9. 
1 


MORTAR FOR FACE BRICK 

Mortar shall be one part cement (Portland cement, ASTM C-1 50, type 1 or 3), one part lime (hydrated 
lime ASTM C-207, type N), and five parts sand (ASTM C-144 and potable water). Do not use 
admixtures. In cold weather, heat the sand and water. If temperature drops to 30 degrees Fahrenheit, 
stop masonry work. 


Mortar for split-faced block to be tinted to match block. 


BRICK AND BLOCK 


Face brick (standard building finish) 
4" brick veneer by Bowerston Shale Co, Bowerston, Ohio: 
Standard: Rosemist Modular 3 5/8" x 2 1/4" x 7 5/8" 


Split-faced block (standard building finish) | 

Split-faced block by Oberfields Concrete, Delaware, Ohio: 

Standard: Color: Buff Modular 4" x 8" x 16" single score solid 
Alternate: Color: Buff Modular 4" x 8" x 16" solid (w/o single score) 
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DIVISION 5— METALS 


Provide all labor, material, and equipment necessary to complete the miscellaneous structural and 
decorative metal work indicated on the drawings. All materials to meet ASTM A-36. 


Provide all structural steel members as indicated on the drawings. All work shall be in accordance with the 
standard of the industry and all local governing codes. Fabrication shall be furnished to those trades prior 
to the execution of their work by this subcontractor for proper incorporation into their work. 


Shop drawings: submit four (4) sets of shop drawings to the architect for approval and checking as 
required. 

Provide proper anchor bolts as indicated. 

All structural metal items to receive one coat of rust-inhibitive shop primer. 


WROUGHT IRON RAILING (outside —required) 


Provide wrought iron railings as indicated on the drawings, railings shall be complete with newel posts, 
corners, flanged hose shoe, and fittings. Rail design shall be 1/2" square tubing at 6" OC. Top rail and 
newel post to be 1" square tubing (finished rail to be powder-coated safety red). 


WROUGHT IRON SERPENTINE RAIL (interior) 


Provide prefabricated sections of powder-coated wrought iron railing, railings shall be complete with 1" 
square upright posts with flanged hose shoe and fittings. Rail design shall be 1/2" square tubing with top 
1/2" x 1" channel predrilled to receive 2 x 4 shaped oak cap (stain S-1) standard rail finish. (Refer to sheet 
6B and finish schedules for details.) 


DIVISION 6 —WOOD AND PLASTICS 
ROUGH CARPENTRY 


Furnish all labor, tools, equipment, and materials to complete all work under this heading as indicated on 
the drawings and described in the specifications. 


Provide and maintain temporary enclosures, and barricades as required by governing local ordinances. 
Provide temporary door and window enclosures as required. All interior framing to be either 3 5/8" metal 
studs and 5 1/2" metal studs, or 2 x 4 studs 16" OC and 2 x 6 studs 16" OC double at openings and triple 
at corners as shown on plan. Headers to be 36" with two (2) 2 x 6s set on edge. All other openings to be 
detailed on drawings. 


STRUCTURAL LUMBER 


All structural lumber shall be grade stamped per standard grading rules. Unless otherwise 

noted, all structural lumber shall be southern yellow pine No. 2 KD 15%. Interior non-bearing stud 
walls shall be stud grade. 

d shall be DFPA grade stamped, type CDX 5 ply with exterior glue unless otherwise noted on 
plans. А 

Roof framing and sheathing shall be inspected prior to placing on root. 

Predrill all holes for 20d and larger nails and lag bolts. 

Double top plates on all exterior and bearing partitions (not otherwise detailed). Plates shall lap 
4'-0" minimum at splices and have 6—16d nails minimum through each side of splice. 

Bolt holes for wood connections shall be 1/32" larger in diameter than normal bolt size. 

Lag bolts shall have lead holes bored before driving. Hole diameters to be as follows: 


A. Shank portion — same diameter and lengths as shank 
B. Thread portion— 0.6 to 0.75 diameter of thread and same length. 


8. All bolt head and nuts bearing on wood shall have steel washers. 


NAILING SCHEDULE 


All nailing shall be common wire nails conforming to the latest edition of OBBC or UBC. Where automatic 
nailing is used, nails shall not penetrate plywood sheathing. Connections listed are minimum permissible. 
Details govern over schedule. 
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Joist to sill or girder, toenail 3—8d 
Bridging to joist or rafter, toenail each end 2—8d 
Sub flooring sheathing at all bearing 


A. 1 x 6 or less, face nail 2—84 
B. 1 x 8 or wider, face nail 3—8d 
C. 2 x - bind and face nail 2—16d 


Sole plate to joist or blocking, face nail 16d @ 16" OC 
Top plate to stud, end nail 2—16d 
Stud to sole plate, face nail 4—84 
Double studs, face nail 16d @ 24" OC 
Double top plates, face nail 16d @ 16" OC 
. Top plates, laps and intersections face nail 2—16d 
. Continuous header, two pieces (along each edge) 16d @ 16" OC 
. Ceiling joists or rafters to all bearings, toe nail 3—8d 
. Continuous header to stud, toe nail 4—84 
. Ceiling joist, laps over partitions, face nail 3—16d 
. Ceiling joist to parallel rafter, face nail 3—16d 
. 1" brace to each stud and plate, face nail 2—8d 
. Built-up corner studs 16d @ 16" OC 
. Joist or rafter to sides of studs 


A. Up to and including 8" depth 3—16d 
B. For each additional 4" depth or less 1—16d 


. Ceiling strips 
A. 1" x 4" to underside of joists each bearing—one slant and one straight 2—8d 
B. 2" x 3" to underside of joist each bearing—one slant and one straight 2—16d 
С. Use strong hold annular grooved at gypsum board ceilings. 


ROOF JOISTS 


1. Joists to be used are supplied by Trus Joist Macmillan. 

2. Series used are TJI in lengths and depths as indicated on drawings. 

3. Shop drawings, nailing schedules, and connection details will be provided to contractor along with 
shipment of every order. 


FINISH CARPENTRY 


Furnish all labor and materials to complete all work under this section as indicated on drawings and 
described in these specifications. All hardware dimensions are to be net size and not nominal size. Material 
for interior finish shall be as follows: 

A. Dining room trim—all stained trim select red oak square stock with eased edges. 

B. Countertops to be furnished and installed by kitchen equipment supplier. 


WALK-IN FREEZER/COOLER/DRY STORAGE 


Placement of prefabricated, walk-in freezer/cooler/dry storage shall be part of this contract. Unit will be 
supplied by owners and will be shipped direct to store location with all uncrating and erection coordinated 
by general contractor and walk-in manufacturer. Unit will be shipped complete with hardware and 
instructions. Flooring in freezer is prefabricated. Flooring in cooler and dry storage is ceramic tile by general 
contractor. Installation of refrigeration to be coordinated by general contractor and walk-in manufacturer and 
electrical hook-up by electrical contractor. See Equipment Plan of the construction documents. 


DIVISION 7—THERMAL AND MOISTURE PROTECTION 


All components of the manufacturer's roofing system shall be products of that manufacturer. Substitutes of 
their related materials must have prior acceptance by the manufacturer. 
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Е 


Any deviation from manufacturer's specifications and installation instructions shall void any warranty 
issuance unless the deviation is approved by a duly authorized representative of the manufacturer in 
writing. 


Shop drawings are required for ordering, manufacturing, and final inspection of the roofing system. All 
shop drawings shall include roof outline, size, all roof penetrations, insulation type and thickness, piece 
layout, and parapet location. Orders and shop drawings shall be approved by roofing manufacturer and 
assigned a manufacturer number. 


DELIVERY 


All roofing and related materials shall be delivered to job site in original packaging and all shipping labels 
intact. If any shortages or damages are discovered upon delivery, do not accept them until the freight 
agent makes a damaged or short notation on your freight bill. In case of concealed loss or damage, it is 
necessary to notify your freight agent at once. 


HANDLING 


There shall be adequate personnel and equipment to lift roofing material for placement on the roof to 
prevent damage to material. The material shall be deposited on the roof near the ends of joists or other 
roof load-bearing members of the building frame and conveniently located for final placement. 


STORAGE 


All roofing material shall be stored in original packaging to protect membrane from getting wet or being 
damaged and soiled. Adhesives and sealants shall be properly stored and protected as recommended by 
their manufacturers. 


OVERNIGHT COVER 


A temporary water seal shall be performed each night to avoid water penetrating underneath the installed 
membrane and causing damage to the building and the insulation being used. 


A. Installation: with the membrane extended over exposed insulation (if used), set into a 
water-resistant, non-bituminous sealant, generously applied over a dust, grease, and 
moisture-free substrate. Fasten 12" on center using termination bar. 

ROOFING AND SHEET METAL 


Furnish and completely install the roofing system per Wendy's approved supplier specifications and 
diagrams as outlined and furnished by the supplier. The roofing system shall be installed exclusively by a 
Wendy's approved manufacturer installer. Final inspection prior to warranty issuance shall be performed by 
an authorized quality control field inspector as per current specifications, installation and inspection policies. 


SURFACE PREPARATION 
The roof shall have an adequately prepared surface to receive the insulation, roofing, and flashing. Prior 


to onset of work the applicator shall inspect the entire area to be roofed, and any defects and improper 
conditions affecting the roof installation shall be corrected before application of the insulation. 


WOOD DECKS 
Roof shall be clean, smooth, and suitable for acceptance of the roofing system. Remove and replace all 


deteriorated wood nailers, roof curbs, and soured or badly deteriorated roof insulation. Any joint or cracks 
greater than 1/4" shall be repaired. 


MEMBRANE 


The membrane material shall be in accordance with approved manufacturer specifications. 


DES 
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RELATED MATERIALS 


1. Drip edges, gravel stops, copings, and counterflashings to be compatible and installed according to 
roof manufacturer's specification. If products used are sheet metal, it must be a 26 ga (min) 
galvanized. All metal counterflashing, coping, drip edges, and gravel stops shall have a 3" overlap 
for expansion and contracting. 

Roof scupper linings: cut roof scupper lining to fit roof scuppers, allowing adequate material for field 
welding to roof cover and base flashing. Apply approved adhesive to scupper, install lining in 
scupper, and make field welds to roof cover and base flashing. Apply approved sealant to all exterior 
edges of lining on exterior of wall, under and on top of the termination bar surrounding the edges. 
Wood members: All lumber shall be #2 southern yellow pine, Douglas fir or other approved species, 
and it shall be free from warping, excessive knots and grade marked. It shall be "Wolmanized" 
(CCA) pressure-treated and shall bear the trade mark "Wolmanized" or an approved equal 
treatment. 


BUILDING INSULATION 


Furnish all labor, materials, and equipment necessary to complete all work as indicated on the 
construction documents and described in the specifications. 


A. Vapor barrier under slabs on grade 6 mil "Visqueen" furnished and installed by 
concrete contractor. See Division 3. 

B. Exterior wall insulation — 6" thick fiberglass batts (without backing) in the 2 x 6 stud 
walls of all cavity walls. Vapor barrier shall be Griffolyn F-65 by Reef Industries, Inc. or 
equal. The material shall have a 3-ply, high-density polyethylene and nylon yarn 
laminate. Material shall have a reinforced non-woven grid with a PPT tear strength of 
at least 15.0 Ibs. Vapor barrier shall be applied in the widest practical widths. Side and 
end joints shall be lapped at least 6". Laps shall be sealed using fab tape. Any 
punctures or tears are to be repaired using Griffoln's Griff tape, fab tape or equal. 
Vapor barrier must provide a complete seal to prevent moisture transfer. Note: for 
southern coastal areas, the vapor barrier should be used on the exterior of the wall. 
Where there is uncertainty, follow local practice. 

Rigid roof insulation — furnished and installed by the roofing contractor. Insulation to be 
two layers; each layer, 2.4" C-5 Ultragard premier. Rigid roof insulation board R-20 
insulation board by International Permalite, Inc. is an acceptable equal. 

Perimeter insulation — 1" thick Styrofoam or equal on exterior foundation wall as 
shown on construction documents. 


INSULATION ATTACHMENT (MECHANICAL) 


The roof insulation boards shall be installed with factory-approved fasteners and stress distribution 
plates. Length will vary to meet the job conditions. A minimum of 5/8" of the fastener must protrude 
throughout the plywood deck. 


FLASHING 


All flashing on parapet walls shall be fastened 12" on center along bottom on main deck with a minimum 
6" lap weldable to deck membrane, covering approved fasteners. All parapet walls shall be covered 
minimum of 12" high. 


Roofing contractor to provide and install bronze cap flashing for parapet walls and column tops (painted 
as shown on exterior elevations). 


FLASH AND COUNTER 


Flash all items that pass through the roof. Provide "pitch pockets" as required to form a complete job. 


Provide all necessary mounting clips, closures, fastenings, ёіс., required to complete the 
counter-flashing, gravel stops, caps, and copings, indicated on the drawings. 
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PERIMETER LAPS 


Any time a roof edge does not have a parapet wall or roof tie-in, (i.e. drip edge, water/gravel stop, 
termination bar on edge, gutter, etc.) then the roof section must have a lap 27" in from the edge and 
reversed. This helps reduce wind up-lift around perimeters, and reversing the lap allows contractor 
applicator to place roof section away from the edge. 


CAULKING 


All surfaces to receive caulking are to be dry and thoroughly cleaned of all loose particles of dirt and 
dust, oil, grease, or other foreign matter. 


Caulk at exterior door frames, window frames, and elsewhere to ensure a weatherproof job using gun 
application. 
CAULKING MATERIALS 


Polysulfide polymer base compound shall conform to American standard specification A-116,1960 class 
A or B, and equal to that manufactured by Sonneborn or Pecora (exterior joints). 


Butyl sealant shall be butyl rubber base compound equal to that manufactured by Sonneborn or Pecora 
(all other caulking). 


PROJECT/SITE CLEAN-UP 


Upon completion, the roofing contractor shall remove all rubbish, waste materials, etc., from the roof, 
leaving the roof in a clean condition and further removing all such roofing debris from the work site. A 
rigorous inspection for watertight field seams shall be made after completion of job. 


INSPECTIONS 


Upon completion of each roofing job, contractor shall fill out inspection card and return to manufacturer. 
Each room shall be inspected by an authorized quality control field inspector to make sure application 
meets manufacturer's specifications, before issuance of warranty. Contractor shall accompany inspector 
on inspections and obtain signed warranty from customer and return to manufacturer, with no final 
payment being made until a Wendy's representative has warranty. 


CONTRACTOR QUALIFICATION ASSURANCE 


The roofing contractor shall be duly certified by roofing manufacturer for complete application and 
installation of this roofing system. To maintain roof warranty, future repairs and alterations shall be made 
by personnel duly certified by roofing manufacturer. 


WARRANTY 


The owner shall be furnished and will sign for acceptance of a standard roofing manufacturer's 15-year 
limited warranty. 


SERIES Il FASCIA PANEL SYSTEM 


Exterior fascia panel system with standing seam ribs. Fascia panels are bright copper color with bronze 
color moldings accented in red, as manufactured by Vacuform Corporation or National Sign. 
Non-illuminated if following site lighting specifications. System shall be furnished by owner and installed 
by general contractor. 
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DIVISION 8—DOORS AND WINDOWS 


ALUMINUM ENTRANCE DOORS AND STOREFRONT 


Kawneer Company Specifications: Storefront system shall be Tri-Fab 450 (1 3/4 " x 4 1/2") for 1/4" glass 
and/or Tri-Fab 451 (2" x 4 1/2") for 1" glass framing system as manufactured by Kawneer. Doors shall be 
“190 Narrow Stile" door manufactured by Kawneer or equal. All entrance doors shall be installed with the 
following hardware: one pair offset pivots, "Norton 1605 BC" or "LCN 4040" surface closures with 8 1/2 
pound operating force on closer with a delayed action feature, Wendy's personalized logo panels with 
offset tubular 1" diameter bronze pull handle (as required by local code), and "Dor-o-Matic 1990" 
concealed rod panics on exterior doors only, interior vestibule doors to have "Norton J8300" surface 
closers and offset tubular 1" diameter bronze pull handles (as required by local code) omit lock, cylinders 
and preparation for same, (**lock cylinder may be by Falcon or as specified by regional engineer) 
aluminum threshold, 1/2" in height with any beveled edges having a slope no greater than 1:2 ratio. 


All material shall be Kawneer $26 light bronze, anodized. Hardware & sealant shall be a color to match. 


All exterior glass shall be 1" solar bronze, all door lights and interior glass shall be 1/4", clear safety 
glass. All glazing must meet safety codes as required. Glass must have 5-yr warranty against seal 
failure. 


Wendy's has approved shop drawings established by Kawneer National Account. These drawings comply 
with the products and hardware requirements stated herein and are to be used as a guide by the local 
supervising architect, general contractor, and authorized Kawneer glazing contractor to ensure 
compliance with this specification. Copies of the approved shop drawings and metal quotation may be 
obtained by contacting Kawneer Company. Y 


Tubelite Specifications: Aluminum storefront system shall be series 4500 (1 3/4" x 4 1/2") for 1/4" glass 
and/or series 1400 2" x 4 1/2") for 1" glass framing system as manufactured by Tubelite division of Indal 
Inc. Doors shall be narrow stile as manufactured by Tubelite or equal. All entrance doors shall be 
installed with the following hardware: one pair offset pivots, "Norton 1605 BC" or "LCN 1460" (P1460) or 
"LCN 4040" surface closures with 8 1/2 pound operating force on closer with a delayed action feature, 
Wendy's personalized logo panels with offset tubular 1" diameter bronze pull handle (as required by 
local code), and, Dor-o-Matic 1990" concealed rod panics on exterior doors only, interior vestibule doors 
to have Dorma series 651 closers and offset tubular 1" diameter bronze pull handles (as required by 
local code) omit lock, cylinders and preparation for same, (**lock cylinders may be by Falcon or as 
specified by regional engineer) aluminum threshold, 1/2" in height with any beveled edges having a 
slope no greater than 1:2 ratio. 


Ail material shall be Tubelite 4k champagne, anodized. Hardware and sealant shall be a color to match. 


All exterior glass shall be 1" solar bronze. All door lights and interior glass shall be 1/4" clear safety. All 
glazing must meet safety codes as required. Glass must have 5-yr warranty against seal failure. 


Wendy's has approved shop drawings established by Tubelite national account. These drawings comply 
with the products and hardware requirement stated herein and are to be used as a guide by the local 
supervising architect, general contractor and authorized Tubelite glazing contractor to insure compliance 
with the specification. Copies of the approved shop drawings and metal quotation may be obtained by 
contacting Tubelite. 


United States Aluminum Specifications: Aluminum storefront system shall be series 4500 

(1 3/4" x 4 1/2") for 1/4" glass and/or series 1400 2" x 4 1/2") for 1" glass framing system as 
manufactured by United States Aluminum. Doors shall be "250 narrow stile" as manufactured by 
United States Aluminum Corp. or equal. All entrance doors shall be installed with the following 
hardware: one pair offset pivots, "Dorma series 651" or LCN 4040" surface closures with 8 1/2 pound 
operating force on closer with a delayed action feature, Wendy's personalized logo panels with offset 
tubular 1" diameter bronze pull handle (as required by local code), and "Dor-o-Matic" 1990" concealed 
rod panics on exterior doors only, interior vestibule doors to have Dorma series 650 closers and offset 
tubular diameter bronze pull handles (as required by local code) omit lock, cylinders and preparation 
for same, (**lock cylinders may be by Falcon or as specified by regional engineer) aluminum threshold, 
1/2" in height with any beveled edges having a slope no greater than 1:2 ratio. 
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All materials shall be United States Aluminum Corporation #11 champagne medium, anodized. 
Hardware and sealant shall be a color to match. 


All exterior glass shall be 1" solar bronze. All door lights and interior glass shall be 1/4" clear safety 
glass, all glazing must meet safety codes as required. Glass must have 5-yr warranty against seal 
failure. 


Wendy's has approved shop drawings established by United States Aluminum National Account. 
These drawings comply with the products and hardware requirements stated herein and are to be used 
as a guide by the local supervising architect, general contractor, and authorized United States 
Aluminum Corporation glazing contractor to insure compliance with this specification. Copies of the 
approved shop drawings and metal quotation may be obtained by contacting United States Aluminum 
Corporation. 


Vista Wall Architectural Products Specifications: Storefront system shall be series FG-2000 

(1 3/4" x 4 1/2")for 1/4" glass and/or series 451 (2" x 4 1/2") for 1" glass framing system as 
manufactured by Vistawall. Doors shall be "250 narrow stile" as manufactured by Vista Wall or equal, 
all entrance doors shall be installed with the following hardware: one pair offset pivots, "Norton 1600 
Series" closures w/ 8 1/2 Ib. operating force on closer w/ a delayed action feature, Wendy's 
personalized logo panels with offset, tubular diameter bronze pull handles (as required by local code) 
and "Dor-o-Matic 1990" concealed rod panics on exterior doors only. Interior vestibule doors to have 
Dorma series 650 closers and offset tubular 1" diameter bronze pull handles (as required by local 
code)—omit lock, cylinders and preparation for same. (**lock cylinders may be by Falcon or as 
specified by regional engineer) aluminum threshold, 1/2" in height w/ beveled edges having a slope no 
greater than 1:2 ratio. 


All materials shall be Vistawall 4699 champagne, anodized. Hardware & sealant shall be a color to 
match. 


All exterior glass shall be 1" solar bronze. All door lights and interior glass shall be 1/4" clear safety 
glass. All glazing must meet safety codes as required. Glass must have 5-yr warranty against seal 
failure. 


Wendy's has approved shop drawings established by Vista Wall National Account. These drawings 
comply with the products and hardware requirements stated herein and are to be used as a guide by 
the local supervising architect, general contractor, and authorized Vista Wall glazing contractor to 
insure compliance with this specification. Copies of the approved shop drawings and metal quotation 
may be obtained by contacting Vista Wall. 


Finish Hardware: Doors shall be prepared to receive heavy-duty hardware. Panic hardware to be as 
manufactured by American Device series 6301 or Von Duprin, stainless finish 630 US32D furnish and 
install 40" x 20" stainless steel kick plate as shown on drawings. Door closure to be LCN 4024 closure, 
top jam mount on push side of door, regular arm. 


Door Viewer: National Guard Products, 6" x 2" VGLF-WD security vision window. 


PREFINISHED DOORS 


Laminated Doors —to be 1 3/4" solid core pre-hung doors as manufactured by Marlite Products. All 
doors of this type to be finished in high-pressure laminate furnished complete with adjustable aluminum 
frame and hardware. 


Hardware to be Schlage - "D" series: (or as specified by regional engineer) 


Door E push/pull hdw door Door J A53PD keyed lock 
Door F push/pull hdw door Door G D53PD all purpose lock 


Closer hardware to be Dorma or approved equal 1461 LCN aluminum closer 
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STEEL SERVICE DOORS AND FRAMES 


Steel door frames: shall be 18 ga steel welded vertical edge, mechanical interlock not accepted, as called for 
in the door schedule on the drawings (sheet 4) and as manufactured by Amweld Corporation series 1500, or 
equal if approved by architect. Steel hollow metal door shall be 1 3/4" thick, flush type, minimum 18 ga steel 
face door with polystyrene core, insulation, etc, and manufactured as frames above. Refer to drawings. 


PICK-UP WINDOW 


Description: Fully automatic sliding aluminum window. Units are typically 4'-4" high and 4'-0" wide with a 
24" x 34" active light. Color to match storefront. 


Glazing: Glass stops are extruded aluminum snap-in type for interior glazing of glass of panels 5/8" thick 
(custom stops for thicknesses up to an 1" are available) and have a fixed gasket of high-quality 
elastomeric material perimeter wool pile and elastomeric weatherstrip is factory applied. Glass must have 
5-yr warranty against seal failure. 


DIVISION 9 —FINISHES 


STUCCO BRICK 
A. General 


1. Scope: Provide and install stucco finish as shown. Includes all accessories required for a 
complete installation. 

2. Related work: Stone masonry (section 04430). Sheathing at all stucco areas (section 
06100). Exterior insulation and finish system (section 07240). Flashing and sheet metal 
(section 07600). Caulking (section 07920). 

Quality assurance: Comply with ANSI A42.2 "Specification for Lathing and Furring for 
Portland Cement and Portland Cement-Lime Plastering Exterior (Stucco) and Interior." 
Comply with ASTM 826-86 "Specification for Portland Cement and Portland Cement-Lime 
Plastering, Exterior (Stucco) and Interior." Comply with ASTM C1 063-86 "Installation of 
Lathing and Furring for Portland Cement-Based Plaster." 

Delivery, storage and handling: Deliver manufactured plastering products to job site in 
original, unopened packages, containers, or bundles bearing manufacturer's name brand, 
type, and grade. Keep materials dry until used. Store under cover and off the ground. Protect 
metal from rusting and damage. 


B. Products 
1. Materials 


General: provide standard products recommended by the manufacturer for the 
application indicated. 

Water: potable and free from impurities that affect plaster. 

Sand: provide bagged white graded silica sand for finish coat. 

Portland cement: ASTM C150, type |; gray for base coat, mortar and white 
waterproof for finish coat. 

Lime: ASTM C206, types; special finishing hydrated lime. 

Corner aid: galvanized, Stockton or equal. 

Metal reinforcement: hexagon woven wire mesh, 1" self furring key mesh, 
galvanized or 3.4 self-furring expanded galvanized diamond lath in accordance 
with ASTM C1063-86. 

Trim: galvanized, Keens, Penn Metals or Alabama metal lath. 

Asphalt felts: “all-purpose asphalt sheathing paper", graded as manufactured by 
Fortifiber. 

Accessories and miscellaneous materials: provide the types of accessory items 
recommended by the furring and lath manufacturer for the application indicated 
and as required to produce a complete installation of metal furring and lathing, 
complying with industry standards. 

Parex 3.10 primer for application of acrylic finish over cement plaster. 

Parch acrylic finish. 

Stucco brick colors: brick to match Benjamin Moore #1228 split-face block to match 
Benjamin Moore #1128 
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Mixes 


A. Base coat: Not leaner than one part portland cement (94 Ib bag); 50 Ib bag air 
B. Brown coat: Portland cement and lime requirements same as base coat plus 
6 to 7 cubic feet mason's sand. 
C. Finish coat: Job-mixed finish coat materials 
1. 1 bag at 94 Ib each waterproof portland cement 
2. 1 bag at 50 Ib each air-entrained lime 
3. 3 parts at 100 Ib each white silica sand 
D. Finish texture: To be selected. 
E. Parex acrylic finish per manufacturer's application standards. 


C. Execution 


1. Preparation 


A. Inspect and accept all surfaces to receive stucco prior to start of installation. 
Do not proceed until all discrepancies have been corrected. 

B. Do not apply cement plaster to surfaces containing frost and do not plaster 
work when there is a danger of temperature dropping below freezing. 

C. Exercise care in application, protect exposed finished surfaces maintain, 
protective covering until completion of plastering work. 


Installation 


A. Install asphalt felts horizontally over all framed surfaces to receive stucco finish. 
Lap joints a minimum of 2" in single fashion to direct water away from building 
interior. Secure to framing with fasteners at each stud horizontally and 24" OC 
vertically. 

Install furring and lathing systems as required. Form angles and corners true 
and smooth. Provide casing beads where required. Miter corners and install 
with tight, accurate joints. 

Machine mix plaster. Measure materials accurately and mix thoroughly to a 
uniform consistency. Do not use lumpy, caked, or frozen materials. 

Apply 3 coat work over metal lath. Brown coat lath may be applied the same 
day as base coat and at least five (5) days prior to applying the finish coat. 
Brown coat is to be floated when sufficiently set. 

Base (scratch) coat and brown coat each to be 3/8" thick. Stucco finish coat to 
be 1/8" thick over portland cement base coat for a nominal thickness of 7/8". 
Parex acrylic finish to be installed after in lieu of standard cement plaster finish. 
Cut, patch repair and point-up plaster as required and as necessary to 
accommodate other work. Point-up finish plaster surfaces around items which 
are built into or penetrate plaster surfaces. 

Remove temporary coverings. Promptly remove plaster from adjacent surfaces. 
Repair surfaces which have been stained, marred, or otherwise damaged 
during the plastering work. 


FLOOR AND WALL TILE INSTALLATION 
A. General 


1. Provide all tile work complete in place as indicated on drawings, specified 
herein. 

2. Tile work shall be subject to performance standards as set by the American 
National Standards institute (ANSI) specification A-137J-80 for ceramic tile or CTI-69-5 for 
special-purpose tile and the Tile Council of America (TCA) current handlook for ceramic tile 
installation. 

3. Deliver material to the job site and store in original unopened cartons with all labels intact 
and legible. 

4. Tile should be stored in a dry covered area. 


Product 
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1. Tile shall be standard grade in accordance with specifications published by ANSI 
A-137J80 for ceramic tile or CTI-69-5 for special-purpose tile. 
2. Thresholds: Provide thresholds to adjust between tile and other floor finishes. 


C. Installation 


1. Acceptability of surfaces: surfaces to be tiled shall be smooth and level for mortar bed 
at the required finish elevation, and a steel trowel finish with a light broom textured 
finish without more than the following maximum variations: 


Portland cement mortar: walls and ceilings — 1/4" in 8" floors; 1/8" in 10' 
Dry set, latex and cement mortar: walls and ceilings— 1/8" in 8" floors; 1/8" in 10' 


2. Preparation: Prior to the start of laying tile, sweep or vacuum and wash all surfaces to 
be covered. Surface should be free from coating, curing compounds, oil, grease, wax, 
and dust. 

З. Job conditions: A minimum temperature of 50 degrees F (10 degrees C) should be 
maintained during tile work and for seven (7) days thereafter. Provide adequate 
lighting for good grouting and clean-up. 

4. Layout of work: Determine locations of all movement (expansion) joints before starting 
tile work. Lay out all tile work so as to minimize cuts less than one half tile in size. 
Locate cuts in both walls and floors so as to be least conspicuous. 

5. Setting methods: set to Tile Council of America specifications for walls W242-98 and 
floors F113-98. 

6. Grouting: Follow manufacturer's recommendations as to grouting procedures and 
precautions. Remove all grout haze, observing grout manufacturer's recommendations 
as to the use of various cleaners. 

7. Finishing: Thoroughly rinse all tile work. Use neutral cleaners for final cleaning; acid 
cleaners are not recommended. 


EXTERIOR DECORATIVE WALL TILE 


Exterior decorative wall tile pattern at pick-up-window locations shall be as shown on Exterior Elevation 
(Sheet 5). 
A. Tile shall be "frost proof" 8" x 8" as supplied by JVA VOGUE or DSA. Bullnose 
trim pieces as required. See finish schedule for tile color. 


Tile to be set with Mapei Kerabond with Keralastic Polymer-Modified Additive (or equal by Laticrete) grout 
to be Маре! /Dal-Quality sanded #09 gray with plastijoint acrylic latex additive, (or equal by Laticrete #542 
platinum, Laticrete drybond thinset w/ Laticrete super flex additive 333). 


Following installation, use mixture of 75% water 25% Маре! Karaclean to clean tile surface. Apply and buff 
(or equal Laticrete TC-50 tile cleaner 1:3 dilution ratio). 


INTERIOR FLOOR TILE 


Interior wall and floor finish layouts and patterns for kitchen, restrooms, and dining room shall be as shown 
on interior elevations and floor tile plan (Sheets 6A—6E). 


A. All floor tile shall be 8" x 8" porcelain-bodied tile with slip resistant Crossville 
Crossgrip and 6" x 8" cove base (see finish schedule item FT-1, FT-3, and FT-4). 


All floor tile to be set with Mapei Kerabond (or equal by Laticrete or PCI). Grout to be Mapei/Dal-Quality 
#09 gray (alternate: Laticrete #542 platinum) with plastijoint acrylic latex additive. 


Note: Post construction clean-up with another application of a neutral cleaner with abrasive additive | 
(Walter С. Legge's "Texspar" or equal), and best accomplished with a deck brush or scrubbing machine. 


Use phosphoric acid or sulfamic acid only for removal of any grout residue. Do not use muriatic acid. 


INTERIOR WALL TILE 


A. Wall tile for kitchen and restrooms shall be 4 1/4" x 4 1/4" glazed wall tile 
(see finish schedules. C-1 & C-3) l С 

B. Wall tile for restroom accent shall be 4 1/4" х 4 1/4" glazed wall tile (see finish 
schedule. C-4) А 6: 

C. Wall tiles to be set with type 1 Mastic, and grouted as noted on finish schedule (C-1.) 
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GYPSUM DRYWALL 


Furnish all material and labor necessary to provide finished drywall surfaces in all areas scheduled to 
receive this finish on the drawings. Tape, spackle, and sand surfaces as to receive paint. Repeat as 
required. 


All drywall over furring and wood studs shall be 5/8" firecode gypsum. Materials shall be standard 
products manufactured by US Gypsum, National Gypsum, or Gold Bond Gypsum Company. 


SUSPENDED CEILING SYSTEM 


Furnish all materials and labor to provide a complete suspended ceiling including ceiling tile, hangers, 
grid tees, and all moldings. 


A. The acoustical ceiling materials in the dining room shall be mineral fiber 
composition, type Ill material. Panels to be textured 24" x 24" x 5/8" reveal 
edge, foil backed panels (see finish schedule CT-1). Exposed ceiling grid and 
framing shall be cold rolled steel. Exposed surfaces prefinished w/ 
manufacturer's standard enamel paint. 

The acoustical ceiling in the kitchen shall be a gypsum core, washable vinyl 
material, firecode "C", white square cut 24" x 48" x 1/2" lay-in panels (see 
finish schedule. CT-2). Ceiling grid and framing shall be cold rolled steel, 
exposed surfaces prefinished white. 


CARPET 


All carpet to be supplied with equipment package and installed by a qualified carpet installer working for 
the general contractor. Refer to Sheet 6B (FL tile & carpet plan) for recommended seaming and finish 
specifications for carpet. 


A. Standard carpet: Custom patterned "Axminster" carpet of 100% nylon woven 
through a synthetic backer (12' x 90' rolls). Use with pad and W136 tack 
transition strip. 

B. Pad:Firm commercial 3/8" contract cushion (for use with Axminster carpet only) 


Carpet/tile transition strip: Tack strip to be a one-piece aluminum extrusion with solid vinyl saddle, as 
manufactured by National Shapes Inc and supplied by kitchen equipment supplier. (see finish 
specifications — carpet) 


CARPET INSTALLATION 
A. Standard "Axminster" 


Environment: The installer should have the areas to be carpeted available for their use and free from 
other trades and activities. During winter, the carpet must be stored in a heated space and areas to be 
carpeted must be kept at the proper temperature before, during, and after the installation. 


Proper cushion and adhesive: A firm commercial Hartex 3/8" contract cushion or equal. Do not install 
Axminster carpet over, "rebond", "waffle," or. prime urethane. 


Method of seaming: Hand-sewing and/or pin tape and latex are the preferred methods, although 
premium hot-melt tape (Orcon super 3S or equal) may be used successfully under certain 
circumstances (see instructions). 


Trimming of selvedges: In most installations, it will be necessary to trim at least one selvage edge (not 
face yarn) and in some cases both selvage edges in order to obtain a proper seam. The trimmed edges 
must then be sealed ("buttered") with latex. 


Pattern matching: US Axminster utilizes 100% synthetic backing yarns which will not shrink or stretch 
substantially when wet as is the case with old fashioned jute and cotton backing. All rolls are carefully 
produced to enable excellent pattern matching by following the attached instructions. The pattern is to be 
squared and aligned in length and width before beginning. Begin square and you can end square. Each 
roll from US Axminster is coded with a match length (ML) which will help determine the best sequence of 
rolls for installation. These codes are on tags attached to the rolls as well as on the bill of lading. The 
installer must study these codes before laying out the job and/or cutting any rolls. — 
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Power stretching: All Axminster carpet stretched in over cushion must be power stretched according to 
the attached instruction. US Axminster's installation specialist is available to answer questions and solve 
problems related to installation. 


WALL COVERING 


All wall covering indicated on the drawings to be supplied by kitchen equipment supplier and installed by 
general contractor. Refer to finish specifications "WC" for material specifications (contractor to verify 
quantities prior to start of construction). 


Preparation: all surfaces must be structurally sound, smooth, clean, and dry. Moisture content of walls 
should not exceed (5%) 5 percent. Drywall surfaces must be finished as to receive paint. Apply one coat 
of a water-based primer such as Evans 01014 vinyl primer to seal and size the surface. 


Installation: Apply vinyl wall coverings using a premixed vinyl adhesive with mildew inhibitor (Evans 
00233 or equal). Brush or roll adhesive uniformly giving special attention to edges. Use approximately 
one gallon per 10-12 linear yards. Paste and roll, allowing material to stand for at least five minutes. 
Hang on wall using butt procedure. Roll seams lightly and smooth out blisters as required. 

It is critical that all excess adhesive be removed from the wall covering surface. Apply clear silicone 
caulking bead where all wall covering meets wood trim. 


Alternate wall covering background for humid zones — painted wall finish. 


FIBERGLASS-REINFORCED POLYESTER (FRP) PANELS 


Sanitary wall systems to be ivory FRP panel. Install 4' x 9' x 1/8" panel with harmonizing PVC moldings. 
Adhesive and sealants in strict accordance with manufacturer's written installation instructions, as 
manufactured by Marlite or Kemlite. 


*Note: it is the contractor's responsibility to determine the use of "class A" or "class C" material. 


PAINTING 


The work to be done by the painting contractor shall include the furnishing of all materials, labor, tools, 
and equipment required to complete the painting of building as specified. The submission of a bid by this 
contractor confirms an understanding of all conditions pertaining to this work and proper application of 
materials specified. 


WORKMANSHIP 


1. All materials shall be applied free from runs, sags, wrinkles, streaks, shiners, and brush marks. 

2. All materials shall be applied uniformly. If any reduction of the coating's viscosity is necessary, it 
shall be done in accordance with the manufacturer's label directions. 

3. New plaster and other masonry surfaces shall not be primed until it has been determined these 
substrates have dried sufficiently to safely accept paint. A reliable electronic moisture meter should 
be used to make this determination. Unacceptable moisture content should be reported to the 
architect or his representative. 

4. Aminimum interior temperature of 65 degrees F shall be maintained during the actual application 
and drying of the paint, and until occupancy of the building occurs. Adequate ventilation shall be 
maintained at all times to control excessive humidity which will adversely affect the curing of 
coatings. The general contractor is solely responsible for maintaining suitable temperatures and 
ventilation. 

5. Before painting begins, all other crafts shall have completed their work and shall have removed all 
dirt and debris resulting therefrom. The rooms or areas are to be left in broom clean condition. 

6. Enamel and varnish undercoats are to be sanded prior to the recoating. Top and bottoms of doors 
are to be finished in the same manner as door facing, after the carpenters complete fitting of them. 

7. No exterior painting shall be undertaken if air or surface temperature is below 50 degrees F, nor 
immediately following rain or until frost, dew, or condensation has evaporated. Surfaces should 
always be tested with moisture meter before proceeding. 
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PREPARATION OF SURFACES 


1. The painting contractor shall be wholly responsible for the quality of his work, and is not to 
commence any part of it until surface is in proper condition. | 

2. If the painting contractor considers any surface unsuitable for proper finishing, he is to notify the 
general contractor of this fact in writing. He is not to apply any material until corrective measures 
have been taken, or general contractor has instructed to proceed. 

3. All surfaces are to be clean. If for any reason the surface cannot be cleaned, this condition shall be 
promptly reported to the general contractor and Wendy's. 

4. If the painting contractor has been instructed by the general contractor to begin painting under 
conditions and circumstances he believes could result in poor performance and early failure of the 
coatings, he shall request a decision in writing from Wendy's. 

5. The prime coat should be applied soon after surface preparation has been completed to prevent 
contamination of the substrate. 


INSPECTION 
1. Any work not conforming to the specifications or does not meet with the approval of the owner, shall 
be removed or corrected and/or repainted as approved by the owner. 


PAINT SCHEDULE 

A. Exterior trim 
Downspouts and scuppers (PEX-3) Wendy's bronzetone. Color deep 
bronzetone (163-62) Prime: One (1) coat Moorwood exterior primer (094) 
Finish: Two (2) coats Ironclad Retardo (163-62) 
Fences & enclosures (PEX-4) one coat "Benjamin Moore" Moorwood No. 089- 
66 Charleston Brown. (vinyl acrylic stain) 

B. Oaktrim 
Oak to be stained with "Minwax" wood finish stain & finished w/ two coats of 
"Minwax" fast-drying polyurethane, satin finish. Apply per manufacturer's 
product instructions. See finish schedule S-1. 

C. Painted Drywall 


Drywall to be primed with Benjamin Moore latex quick-dry prime seal (#201) 
and finished with two coats of Benjamin Moore's Regal Aqua Velvet White 
(#31901). See finish spec. P-3. 


D. Painted Wall Finish 
"Le Fleck" heavy-density coverage base coat @ 300 sq ft / gallon, finish coat 
@ 150 sq ft / gallon. Apply with conventional spray equipment. See finish 
schedules, SP-1, for custom colors. Alternate background for humid zones. 
DIVISION 10— SPECIALTIES 
EXTERIOR TRASH ENCLOSURE 


Exterior trash enclosure (PEX-4) 
Trash enclosure shall be as per specifications and drawings (Geometric Plan and sheet 2) 


GENERAL SIGNAGE 


All building, freestanding and directional signs will incorporate the cameo identity. Total signage including 
menu and speaker signs shall be furnished by owner and installed by licensed Sign erector. See approved 
sign suppliers list. 


BUILDING SIGNS 

1. Buildings with series 2 fascia (36" "Wendy's" old-fashioned hamburgers w/cameo, red closed-face 
channel letters). To be installed per exterior elevations (Sheet 5). See approved sign suppliers list. 

MENUBOARDS (interior and exterior) 


All Buildings Require: (one) interior burgundy 8-panel menuboard (soffit-mounted) 
(one) exterior burgundy menuboard with order confirmation System in speaker pedestal 
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KITCHEN EQUIPMENT 


General contractor to receive and unload all kitchen equipment and set in proper place. Kitchen 
equipment serviceman will set up equipment with general contractor making all final hook-ups. (This 
would also include any purchased Webco kitchen equipment items). 


HOOD FIRE SUPPRESSION SYSTEM AND PORTABLE FIRE EXTINGUISHERS 


Hood fire suppression system shall be as per specifications and drawings (sheet 15A) manufactured by 
Ansu! or Pyrochem (no substitutes). System shall be furnished and installed by hood manufacturer 
unless otherwise instructed by owner (verify with owner before construction). Portable extinguishers shall 
be furnished by hood manufacturer and shall be installed as directed by local fire control authority. 


COMMUNICATION SYSTEM 


Total communication system as indicated on drawings (sheet 10A) system shall be as manufactured by 
H.M.E. System shall be furnished and installed by owner. Contractor to furnish conduit, electrical 
connection and coordinate installation with electrician. 


PUBLIC RESTROOM DOORS/PARTITIONS 


Restroom stall doors shall be high-pressure laminate (HPL) door as manufactured by Marlite. Doors 
shall be 7/8" thick with #920 almond color laminate thermally fused to the face of 45 Ib industrial 
particleboard. All external edges shall be banded with color matching PVC edge banding applied under 
high pressure with hot melt adhesive. See drawings for size and locations of doors. 


PUBLIC RESTROOM ACCESSORIES 


Hand dryers: "World Dryer" model No. R-A5 recessed, mounted w/louvered nozzle No. 462 white as 
furnished by owner and installed by electrical contractor. 

28" w x 42" h wall mounted plate glass mirror w/stainless steel frame. 

Liquid soap dispensers: lavatory mounted type 304, stainless steel with bright polish finish. Bobrick 
model no. B-822 installed by general contractor. 

Toilet tissue dispensers: lavatory mounted jumbo roll tissue dispenser by Kimberly Clark Model No. 
09612 JRT installed by general contractor. 

Handicapped grab bars: Bobrick series No. B-610 stainless steel with exposed mounting. Finish 
shall be smooth and furnished complete with mounting kit. All items shown on drawings shall be 
furnished and installed by general contractor. 


ROOM IDENTIFICATION SIGN 


3/4" thick sandblasted and painted identification signs furnished by owner and installed by general 
contractor. 


ADA RESTROOM IDENTIFICATION SIGN 


Sign shall be 6" x 8" beige with contrasting brown icons in compliance with section 4-30-6 of the ADA 
manual. Sign shall be mounted on wall (latch side of door). See Sheet 6A. 


STAINLESS STEEL CORNERS 


18 ga stainless steel wrap style corner protectors in kitchen area. Install prior to floor and wall tile in 
accordance with locations noted on Equipment Plan (Sheet 9). Supplied by S&G Metal Works and 
installed by general contractor. 


WALL DECOR 


Framed artwork to be mounted to walls with concealed security hardware supplied with decor package 
from Creative Palette. Locations and mounting heights are indicated on Sheet 6A, interior elevations. 
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SILK PLANT PACKAGE 


The standard silk plant package includes pre-assembled hanging plants, floor plants, and drop-in inserts 
as required. Refer to Sheet 9/Equipment Plan for location and key. Mounting heights for hanging planters 
are indicated on Sheet 6A/Interior Elevations and installed by general contractor. 


DIVISION 15—MECHANICAL 


PLUMBING 


1. Provide all labor, equipment, and materials necessary to execute the plumbing work indicated on 
the drawings, and as required by local codes and ordinances. 

2. Pay all fees and arrange for execution of all taps, meters with required enclosures (if any), etc. 
inherent to the installation of new plumbing service. 

3. Shall include all piping; domestic hot and cold water, sanitary and supply and hook-up of all fixtures 

scheduled on the drawings; and insulation of designated piping runs shall also include all gas piping 

and equipment connections where required. 

All items, such as fittings, etc. not mentioned but understood to necessary to complete the plumbing 

system shall be included. 

Soil, waste, and vent piping to be of material approved by local codes. 

Provide cleanouts for soil and waste lines as shown on drawings, and of type approved by local codes. 

All water supply piping below ground shall be type K soft copper tubing, (avoid fittings below slab 

whenever possible). All water supply piping above ground shall be type L hard copper tubing. 

Provide for draining water system, and cap all stubs until finish work is installed. Install drain valve 

at water meter with 3/4" hose thread and vacuum breaker. 

Provide stops on water supplies to each fixture. 

0. Gas piping for heating systems with gas-fired equipment shall be included in this contract. Gas 
piping shall be standard weight, black steel pipe, schedule 40. Piping exposed to atmosphere or run 
below grade shall have polyethylene plastic coating. All gas piping, fittings and installation shall be in 
accordance with requirements of utility company and all governing bodies. 

11. Insulate all cold and hot water piping with Armstrong company Armaflex 11" pipe insulation. Seal 
joints with Armstrong 520 adhesive. Important—hold all cold and hot water piping to warm side of 
insulation to prohibit freezing. Insulation shall meet flame spread and smoke developed ratings 
required by local codes. 

12. Plumbing fixtures shall be furnished and installed where shown on the drawings. All fixture fittings 
and exposed fixture piping shall be brass chromium-plated. All traps shall be cast brass. All 
fixtures shall be white. Fixtures shall be as manufactured by American Standard, Kohler, or Crane 
and equal in all respects to fixtures specified. Closet seats shall be Bemis. 


ES p A 


Water closet (A-1) 


No. 3043.102 American Standard: elongated water-saver "Madera" vitreous china toilet 17" high 
No. 169 McGuire flexible supply stop 

No. 1055C Elongated "Bemis" open front white seat. Not self-sustaining hinge. 

No. 111YB Sloan "Royal" flush valve (1.6 gal/flush) 

Water closet (A-2) 

No. 3043.102 American Standard: elongated water-saver "Madera" vitreous china toilet 17" high 
No. 169 McGuire flexible supply stop 

No. 1055C Elongated "Bemis" open front white seat. Not self-sustaining hinge. 

No. 111YB Sloan "Royal" flush valve (1.6 gal/flush) 


Lavatory (B-1) 

Corian single integral vanity top and bowl w/ 2 7/8" backsplash and sidesplashes included. 
Overall size 31" x 19 1/2 " (bowl position "C"). 

Corian integral vanity top w/ double bowl (if code required) w/ 2 7/8" backsplash and sidesplashes 
included. Overall size 49" x 22" (bowl position 12 1/2" -LR-12 1/2"). 


No. 8872 McGuire adjustable cast brass "P" trap with tubing drain to wall 1 1/4" inlet and 
outlet, cleanout plug escutcheon. 


Мо. 8434 

No. 5401.1724H.002 
1340M.000/.002 
1480-115 


No. 167 


Urinal (C-1) 
No. 6501.010 


No.186YB 


Mop sink (D-1) 
No. MSB-2424 
No. 8344-111 
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Moen "Sani-stream", single handle faucet with grid strainer waste or 
American Standard: "Heritage" faucet with pop-up drain or 

Metering faucet w/ mixing valve or 

Automatic American Standard 


McGuire flexible tube riser, wheel handle stop, escutcheon, provide with wall 
hangers 


American Standard: "Washbrook" vitreous china, washout, 3/4" (inch) top spud, 
wall hung. 


Sloan "Royal" flush valve with integral stop 


Finished w/ quarry tile (FT-2) 
"Heritage" faucet with vacuum breaker 


Fixtures and equipment (K-1 thru K-111) 
Fixtures and equipment by others. Rough-in final connections of required waste, vent, and water supply 
piping by plumbing contractor. All supply piping shall be valved. 


13. Water meter is a positive displacement meter of the nutating disc type as required by local utility 


company. 
14. Water Heater 


A. The gas water heater shall be universal model G82-156, manufactured by 


Rheem/Ruud, having gas input of 156,000 Btu/hr. and a recovery rate of 

151 GPH at a 100 degree temperature rise when tested and certified at 

80% thermal efficiency. Water heater shall have a storage capacity of 

82 gallons. Power vent kit #PV kit 4 is to be installed in conjunction w/ this tank. 
Water heaters shall have the System Sentinel diagnostic control system. Each 
LED will correspond to the sequence of operation as unit is in operation. Water 
heater shall have the AGA seal of certification and supplied with a factory AGA 
rated temperature and pressure relief valve. Tanks shall be furnished with a 
tube bundle having a double coating of high temperature porcelain enamel and 
furnished with magnesium anode rods rigidly supported. Water heaters shall 
meet or exceed the thermal efficiency and standby loss requirements of 
ASHRAE Standard 90LB-1992. Tanks shall have a working pressure 150 psi, 
and shall be completely factory assembled, including a pressure regulator 
properly adjusted or operation on LP gas with stainless steel burners. Controls 
will be arranged for safety shutoff in event of pilot failure. Water heater shall 
have top, front and rear side inlet/outlet water connections. Water heater shall 
have a 5 year warranty against tank leaks. 


. Electric hot water heater shall be model ES85-36, Rheem/Ruud, having 


electrical input of 36 kW and a recovery rate of 149 GPH at 100 degrees rise. 
Water heater shall have a storage capacity of 85 gallons. Water heaters shall 
have UL seal of certification and be factory equipped with an AGA/ASME rated 
temperature and pressure relief valve. Tank shall have a double coating of high 
temperature porcelain enamel and furnished with magnesium anode rods 
rigidly supported. Water heaters shall meet or exceed the standby loss 
requirements of ASHRAE standard 90.LB-1992. Tanks shall have a working 
pressure of 150 psi, and shall be completely assembled. Water heaters shall be 
approved-listed and constructed in accordance with NSF standard. Water 
heaters shall equipped with Lifeguard screw-in type elements featuring 
stainless steel outer sheath on Inco-loy 840 material. Tank shall be insulated 
with 3" of rigid polyurethane foam insulation. Water heaters shall be constructed 
with a System Sentinel element diagnostic panel utilizing light emitting diodes. 
Each LED will correspond to the number and location of the heating elements 
and monitor their on/off function. Water heaters shall be provided with internal 
power circuit fusing, control circuit fusing, magnetic contactors, 120 volt control 
circuit transformer and surface mounted thermostat or immersion thermostat 
with manual reset high limit control. 1 1/2" inlet and outlet water connections 
shall be provided. Water heater shall have a 5 year warranty against tank leaks. 
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C. High efficiency gas (option) water heater shall be Advantage plus model HE-80- 
160. Heater shall have a gas input of 160,000 Btu/hr, and a recovery rate of 184 
GPH at a 100 degree temperature rise when tested and certified at 9576 
thermal efficiency. Water heater shall have a storage capacity of 80 gallons. The 
water heater shall be a sealed combustion system, taking only, outside air for 
combustion and exhausting the flue gas with plastic pipe. The intake air shall be 
piped with plastic PVC or ABS pipe, 3" in diameter and the exhaust gas shall be 
piped with CPVC or ABS solid non foam core for the first 7 feet only, with the 
remaining pipe being schedule 40 or 80 CPVC solid - solid PVC non-foam core 
- ABS solid non-foam core. All related intake air and exhaust gas shall be 
approved for zero clearance to any combustible surface. The heater shall be 
constructed of 316L stainless steel. The heat exchanger shall be constructed of 
90/10 cupronickel. The insulation is a water blown foam and shail be 2" thick 
with a rating of R14.3 and 3" on top of the heater rated at R21.3. Insulation be 
enclosed in a plastic shell. All components of the self-diagnostic electronic 
control panel with digital readout shall be located in the front of the heater for 
easy access for serviceability. All related hardware shall be constructed of 
stainless steel studs and brass nuts for serviceability. Water heater shall have a 
5 year warranty against tank leaks. 


. Wall hydrants shall be freezeless automatic draining type as manufactured by Woodford, model 65 


or equal by Zurn or Wade. 


. Coordinate all working with electrical and heating contractor. 
. This contractor shall guarantee all work installed under the contract to be free from any defective 


18. 
19. 


workmanship or materials, usual wear expected, and should any such defects develop within а 
period of one year after acceptance of the building by the owner, this contractor shall repair and/or 
replace any defective items and all damage resulting from failure of these items, at no expense 
whatsoever to the owner. 

Backflow preventor to be installed when required by local code and is to be provided by and 
installed by the plumbing contractor. 

Supply and install premade gas cooking equipment manifold as shown on Sheet 15A, supplied by 
S&G Metal Works. 


HEATING AND VENTILATION 


1. 
2. 


Provide all labor, materials and equipment necessary to complete the heating and ventilating work 
indicated on the drawings and as required by local codes and ordinances. 

Included in this section is all work to install kitchen exhaust hoods and room vents as shown on the 
drawings. All hoods and fans are to be Wendy's standard, as listed on Sheet S-5, approved 
suppliers. Roof mounted exhaust fans to be installed on prefabricated curb furnished and installed 
by heating contractor. 

Heating and cooling units as indicated on the drawings to be furnished and installed by heating 
contractor. Heating and ventilating units indicated on the drawings and hereinafter specified are 
designed to meet ASHRAE 90-65 based on Columbus, Ohio design conditions of 90°F summer 
and 0? F winter. (see note 15) | 

Diffusers, registers, and louvers shall be as per model and size indicated on drawings. No substitutes 
shall be accepted unless approved by the owner or architect in writing. Diffusers and louvers not 
meeting specification as shown on drawings shall be replaced at the heating contractor's expense. 
Before final acceptance by owner, an owner's representative shall check entire HVAC system and 
submit a written report to the owner. Final balance of HVAC system shall be performed by 
mechanical contractor. No final payment will be made until the above report has been received and 
HVAC systems are in balance. 

Where required by governing ordinances, provide fire dampers conforming to NFPA 90A. Supply 
ducts to have 1" fiberglass insulation. Exhaust installation shall conform to NFPA 96. 

Where required, provide class "B" gas vent flues complete with cap, collar, and flashing. 

Install thermostat complete with all necessary wiring and controls; location as indicated on the 
drawings. Thermostat shall provide for automatic and manual fan operation. 

Install and connect the complete system in strict accordance with all governing codes, ordinances 
and the latest codes and manuals of the National Warm Air Heating and Air Conditioning Association. 


. Adjust all controls and equipment for proper operation. Lubricate and clean all equipment prior to 


acceptance of building owner. 


11. 
We. 


13. 


14. 


1$. 
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Coordinate all work with electrical and plumbing contractors. 

AT lin owner with all operating manuals and maintenance instructions for equipment 
installed. 

This contractor shall guarantee all work installed under the contract to be free from the 
defective workmanship and materials, usual wear expected, and should any such defects 
develop within a period of one year after acceptance of the building by the owner, this 
contractor shall repair and/or replace any defective items and all damage resulting from 
failure of these items, at no expense whatsoever to the owner. 

HVAC contractor is responsible to notify general contractor of required changes in roof openings 
for roof top units due to change in equipment size dictated by appropriate option above. 
HVAC contractor is responsible to notify general contractor, electrical, and plumbing 
contractors of changes in electrical and gas requirements due to changes in equipment 
capacities as dictated by appropriate option above. 


DIVISION 16—ELECTRICAL 


m 


2 
а! 
4 


10. 


1i. 


12. 


13. 
14. 


Provide a complete electrical system as indicated on the drawings and described herein. 

Electric work shall comply with the latest National Electric Code as well as state and local 
governing codes. 

Pay for all permits and inspections and provide a certificate of inspection. 

Provide required service and equipment grounding systems. The conduit system shall be 
electrically continuous and shall be safely grounded at the distribution panel. All devices 

shall be bonded to the conduit system. Provide a separate grounding conductor in each 

conduit, #12 minimum or as shown on drawings. 

Materials shall be new with manufacturer's name printed thereon and Underwriters 

Laboratories listed. The selection of materials and equipment to be provided under this 

contract shall be in strict accordance with the specifications and drawings. This contractor 

shall submit to the architect for approval 8 copies of equipment as follows: main distribution 

panel, panelboards, disconnect switches, and lighting fixtures. 

Identify disconnect switches, with laminated phenolic nameplates with 1/4" minimum height letters. 
Provide power wiring and hook-up for each mechanical and kitchen equipment item. This 
contractor shall mount, provide wiring, and make final connections to equipment control panels 
(which include prewired starters, relays, etc.) Furnish and install all starters which are not 
furnished as a part of mechanical equipment. 

Provide devices, wiring and hook-up for the emergency kitchen shutdown system as described 
and specified on drawings. Wiring shall be in conduit. 

Disconnect switches shall be the heavy-duty type in NEMA І enclosure or equal by Square D or 
Arrow Hart. Switches shall be quick-make, quick-break, externally operated and interlocked. 
Switches shall be 20 amp Hubbell 1221-1 single pole or 1223-1 three way. Duplex receptacles 
shall be 20 amp Hubbell 5362-1. Pass and Seymour, Arrow Hart and Bryant shall be considered 
as equal. Ground fault interrupting shall be G.E. TGTR115F. Cover plates shall be Sierra (Pass and 
Seymour). Switch plates to be series #S-in, duplex plates to be series #S-in. Duplex plates in 
dining room to be #Р-8, etc. All cover plates to have satin finish #302 stainless steel (except dining 
room plates) 

Test electrical system for short circuits and megger test feeders and branch circuit wiring. Ensure 
low impedance ground system. 

The electrical service to the site shall be verified by this contractor prior to bidding job. This 
contractor shall provide conduit, cable, concrete, connections, and other equipment required for an 
underground electrical system from the power company equipment to the new distribution panel 
"DP" It shall be the responsibility of this contractor to coordinate electrical service entrance work with 
the power company, securing contracts with power company for the installation of primary entrance, 
including charges by power company in bid; and performing work required by power company in 
accordance with power company rules and regulations to insure a complete electrical service. 

This contractor shall verify power company requirements and charges prior to bidding and include 
such in bid. 

For service and panel feeder wiring, use type THHN cable. Use THWN cable for interior branch 
circuit wiring except as noted. Design is based on copper conductors and all wiring shall be 
copper. Minimum #12 AWG. Wiring shall be in conduit. Splice wires #6 AWG and larger with _ 
approved olderless connectors such as ILSCO properly taped and insulated. Splice smaller wires 
with mechanical connectors such as 3M "Scotchlock" type R. 
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. Provide rigid galvanized steel heavy wall conduit or plastic conduit for service and panel feeder 
conduits. Fittings shall be steel threaded, set-screw type with insulated throats. Furnish EMT 
conduit for interior wiring where physical damage is not a consideration. Minimum conduit size is 
3/4" except for flexible conduit to fixtures, motors, etc. which may be 1/2". 

. Conduit shall be concealed wherever possible and shall be run parallel or perpendicular to building 
walls and ceilings. 

. Conduit installed in or below slab shall be galvanized rigid conduit/or plastic conduit. No conduit 
larger than 1 1/2" diameter will be installed in slab. 

. Provide structural steel framework and hanging rods with braces and accessories where required to 
hold equipment in final position. Provide steel shapes and frames to support wall-mounted 
equipment where normal wall strength may be inadequate. 

. Electrical devices, motor starters, disconnect switches, etc. shall be supported independent of and 
isolated from equipment vibration. 

. Coordinate with kitchen equipment supplier all interior wiring connections needed during assembly 
of kitchen equipment. 

. Provide power to cash registers with the following grounding requirements. 


A. System power and ground must be made only at the main entrance panel. The 
equipment grounding conductor must be of insulated wire equal in size to the power 
conductor (conduit тау not be used-as the equipment grounding conductor). 
The ground conductor must not be used as a return or neutral conductor for any 
equipment and must not be used as a ground for any equipment other than 
cash register equipment. 

Receptacles for the registers must be 2 pole, 3 wire, 115 volts, 20 amperes. The 
ground must be insulated from the mounting hardware. 

D. For additional information, if required, contact Wendy's International, Inc., 4288 
W. Dublin-Granville Road, Dublin, OH. 

E. The register conduits must not be used for any other equipment. 


. Provide fixtures as listed on lighting fixture schedule. Provide necessary mounting hardware for a 
complete installation. Provide lamps, ballasts, and special controls. 

. Furnish and install empty conduit, outlets, and backboard to accommodate telephone company 
wiring and equipment as shown on drawings. Work shall be installed in strict accordance with 
telephone company requirements. 

. This contractor shall guarantee work installed under the contract to be free from any defective 
workmanship and materials, usual wear expected, and should any such defects develop within a 
period of one year after acceptance of the building by the owner, this contractor shall repair and/or 
replace any defective items and damage resulting from failure of these items, at no expense 
whatsoever to the owner. 


Refer to the CD-ROM in the back of the book for Chapter 10 Quick Quiz®and 
related printreading and reference material. 
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Refer to Specifications for Wendy's Restaurant. 


DIVISION 1—GENERAL REQUIREMENTS 


Completion 


5» 


>Р © 


5d 


10. 


Based on the Americans with Disabilities Act (ADA) New Construction 
Checklist, ___ accessible parking spaces are required if the parking lot 
contains 140 parking spaces. 


Per ADA requirements, the clear and level landing area at each 
accessible entrance is _ square. 


The construction manager is Wendy's ___ department. 


A contractor must commence construction of the building within __ 
calendar days after written notice from Wendy's. 


Per ADA requirements, the maximum highest operable part of restroom 
accessories is — ". 


The comprehensive liability insurance has minimum limits of $ 
combined single limit. 


No more than ___ progress payment requests may be submitted by the 
contractor. 
A formal list of construction deficiencies is referred to as a(n) ____ list. 


Wendy’s is entitled to recover liquidated damages from a contractor 
in the amount of $ — for each calendar day substantial completion is 
delayed. 


The contractor warrants all work and materials against defects for a 
period of ___ from the opening date of the restaurant. 
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True-False 


T F 1. The owner can stop construction work at any time for testing and 
special inspections. 


T F 2. The owner must secure and pay for all permits, licenses, approvals, and 
certificates related to the job. 


T F 3. The contractor is responsible in the event of loss or damage to adjacent 
property during construction. 


T F 4. No work may be performed under subcontract without prior written 
approval by Wendy's. 


D F 5. The contractor shall commence construction within five calendar days of 
notice from the owner. 


T F 6. The contractor's sole remedy for delay is an extension of the contract by 
Wendy's. 
T F 7. Wendy's requires that the contractor secure a contracts bond or letter of 


credit prior to construction. 


1 F 8. The contractor can draw up to seven progress payments throughout the 
project. 
T F 9. The contractor shall indemnify and hold harmless the owner from all 


claims due to injuries received on the job. 


T F 10. The contractor shall provide certificates of insurance for Workers’ 
Compensation and automobile liability coverage. 


DIVISION 2—SITE CONSTRUCTION 


Completion 


V Eseta 4 Ow All __, refuse, and existing structures are removed prior to 


commencement of work. 


fast И. — excavations must be on undisturbed earth. 
Sovs Soil tests are taken to ensure that site soil will meet PSF design 
strength. 


( yas 0 CAR= (2 ___ soil is defined as clean sand and sand gravel free of clay, silt, or 


loam. 
p 
S 


; F 5. All parking blocks must be no more than __” high. 
= SSS 
20 0) 


6. Concrete curbs have saw cuts a maximum of __’ apart. 


(ё иисои 7. The... is responsible for positive site drainage. 
© © Arbas 8. Plants and. 


are guaranteed for one year from installation. 
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9. All to within 57-0” of the building perimeter are considered site 
work. 


10. The general contractor must verify all plumbing __ and furnish any city 
drawings required. 


True-False 

T F Backfilling of foundation walls in interior areas is to be brought to a 
subgrade of 8" below the finish floor line. 

T F Crushed stone and sand must be used as backfill over utilities. 

T F All parking blocks are at least 6’-0” long. 

T F Concrete curbs shall be reinforced with two #4 rebar running 
continuously. 

T F 5. Topsoil is furnished by the landscape contractor. 

Т F 6. All bidders for landscape work shall submit a written proposal and 
landscape plan to the general contractor for approval. 

Ti F 7. All storm and sanitary sewer work is the responsibility of the general 
contractor. 

T F 8. Electric service to signs is considered to be part of the site work. 

T F 9. The owner is responsible for verifying all utility taps. 

T F 10. Grease trap installation is not part of the contract. 


DIVISION 3 —CONCRETE AND DIVISION 4—MASONRY 


Completion 
1. All for footings must be unpainted and uncoated. 
. Concrete slabs are reinforced with 6 x 6—___ WWF. 


Welded wire fabric edges are lapped __” before placing concrete. 


The total slope leading to floor drains shall not exceed __” below floor 
level. 


5. All concrete walks are 4” thick and are to receive a(n) _ finish. 
6. Black ___ paving is colored with Wendy’s Black Chemtint. 

7. All concrete floors must be poured ___. 

8. All "green" brick walls must be. at the end of each day's work. 


9. Bottoms of earth trenches must be without — . 


419 


10. concrete masonry units are used in exposed conditions such as sills. 
11. All masonry work must cease when the temperature drops below __°F. 


12. Mortar for face brick shall be one part cement, one part lime, and __ 
part(s) sand. 


13. Field brick must conform іо _ specifications. 
14. All brick is to be laid with joints of ___ width. 
15. Brick shall be cleaned with a(n) _— brush. 


DIVISION 5 —METALS AND DIVISION 6—WOOD AND PLASTICS 


True-False 
T F Four sets of shop drawings showing all structural steel must be 
submitted to ће architect for approval. 
T F Wrought iron railings shall have 72” square bars. 
1 F Wrought iron railing samples must be submitted to the architect for 
approval. 
T F Interior railings have a 2 x 4 oak handrail. 
T F 5. All interior framing may be either metal studs or wood studs as shown 
on the plans. 
[| F 6. Wood 2 x 4 studs are spaced 16" OC. 
Т F 7. Wood studs must be tripled at all openings and corners. 
T F 8. Unless otherwise noted on the plans, all structural lumber shall be No. 2 
southern yellow pine. 
[| F 9. CDX plywood with five plies and exterior glue is specified. 
[| F 10. All holes for 16d and larger nails are to be predrilled. 
Completion 


1. __ top plates shall be utilized on all exterior and bearing partitions 
unless otherwise detailed. 


ы 


Bolt holes for wood connections shall Бе — " larger in diameter than 
normal bolt size. 


З. Steel — shall be placed under all bolt heads and nuts bearing on 
wood. i 


4. Nailing ___ govern over nailing schedules. 
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5. Bridging to joists or rafters shall be toenailed at each end with two 
— nails. 


6. Double top plates shall be face nailed with 16d nails spaced __” OC. 
7. Continuous __ shall be toenailed to studs with four 8d nails. 
8. Roof joists are supplied by. 
9. Common wire nails shall conform to ће — or. 
10. Dining room trim is to be — . 
11. Gypsum board ceilings are fastened with _ nails. 
12. Countertops are to be installed by the __. 
13. The Cooler/Freezer is supplied by ће _. 


14. The general contractor coordinates the uncrating and ___ of the 
Cooler/Freezer. 


15. The Cooler/Freezer is to be shipped complete with ___ and instructions. 


DIVISION 7—THERMAL AND MOISTURE PROTECTION 


True-False 


T 


A ч ч ә 4H 


Caulking is to be applied to all exterior door frames and window 
frames to provide weatherproofing. 


Fascia panels are bright red in color. 


aulking materials must conform to American Standard specification 
-116. 


Il parapet walls are covered with flashing a minimum of 12" high. 


5. All metal counterflashing shall have a 3" overlap for expansion and 
contraction. 


6. All roofing wood members shall be chromated copper arsenate (ССА). 
7. The roofing system has a full 20 year warranty. 

8. A 6 mil thick vapor barrier is placed under concrete slabs. 

9. Fiberglass batts 4" thick are to be placed in all exterior walls. 


10. Two layers of 2.4" thick R-20 are used as rigid roof insulation. 
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Completion 


1. — drawings are required for ordering, manufacturing, and final 
inspection of the roofing system. 


2. Any joints or cracks greater than __” must be repaired prior to 
installing the roof membrane. 


3. If metal drip edges, gravel stops, copings, and counterflashings are 
used, they must be a minimum of ___ ga. 


4. Perimeter insulation is __” thick Styrofoam. 


5. Fascia panels are a bright color with bronze color moldings 
accented in red. 


DIVISION 8 DOORS AND WINDOWS 


True-False 

T F All exterior glass for the storefront has a 30 year warranty. 

jT F polystyrene core is used in steel service doors. 

T (OF he door viewer from National Guard Products has a 6" x 6" vision 

indow. 

Т F e active light in the pick-up window unit is 20" x 36”. 

T F ‚ А Schlage A53PD keyed lock is installed in a J door. 
Completion 


Kawneer Company aluminum entrance doors are . 
Interior vestibule doors must have __” diameter pull handles. 


The operating force on United States Aluminum entrance door closers is 


E SG, 
The glass color for Vistawall storefront systems is _. 
S. Steel door frames аге ___ ga steel. 
6. All exterior glass isto Бе —' solar bronze. 
7. All laminated doors аге to be — " thick. 
8. The lock for ^ doors is a Schlage D53PD all-purpose lock. 
9. The pick-up window unit is __’ wide. 


10. All prefinished doors have. frames and hardware. 
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DIVISION 9—FINISHES 


True-False 
T r e White graded silica sand is used for a stucco finish coat. 
T F Thresholds are not required between tile and other floor finishes. 
Т F The exterior decorative wall tile pattern at the pick-up window is shown 
on Sheet 5. 
n F Muriatic acid should be used to remove grout residue. 
T F The Axminster carpet is provided in 12’ x 90’ rolls. 
Completion 
. All ___ over furring and wood studs must be 3%” firecode gypsum. 


Washable ceiling tiles are ___ faced. 


The maximum surface variation for wall tile is __” in 8” for portland 
cement mortar. 


Restroom __- tile is manufactured by Crossville. 


5. The carpet pad is __” thick contract cushion. 


6. All walls to which wall covering is to be applied must have a(n) __ 
content of less than 5%. 


7. | adhesive is to be used when applying wall covering. 


8. ___ coat(s) of primer and two coats of high gloss enamel paint are 
specified for scuppers. 


9. A minimum indoor temperature of __ must be maintained during 
painting. 


10. All interior wood is^ and varnished. 


DIVISION 10—SPECIALITIES 


True-False 
П F Toilet and urinal partitions are manufactured by American Standard. 
Т F Locations for hanging planters are shown on Sheet 6A. 
T F Handicapped grab bars are high-impact plastic. 
1 Po All room identification signs are supplied by the sign erector. 
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1 F 5. The restroom signs are in compliance with ADA section 6-30-4. 


T F 6. The communication system is manufactured by H.M.E. 

T F 7. No substitutes are acceptable for the hood fire suppression system 
specified. 

T F 8. Portable fire extinguishers are sized by the local fire control authority. 

T F 9. The plumber is to receive and unload all kitchen equipment. 

T F 10. The general contractor will make all final connections for kitchen 
equipment. 

Completion 


Restroom stall doors are to be manufactured of high-pressure — . 
The corner trim pieces are manufactured of ___ ga stainless steel. 


Framed artwork used for wall decor is to be mounted to walls with — 
security hardware. 


The communication system is shown on Sheet . 


5. Room identification signs are — " thick. 


DIVISION 15 —MECHANICAL 


Completion 


‚ Soil, waste, and vent piping material must meet all local — . 


Type K soft tubing is used for water supply piping installed below 
ground. 


All water supplies to fixtures must be equipped with — . 


Schedule | - black steel gas piping is to be used for all heating 
systems. 


‚ All water supply piping must be placed to the ___ side of insulation. 
. Traps for all plumbing fixtures are to be cast __. 
‚ The urinal is to be hung. 


5 

6 

7 

8. The water heater has а(п) ___ year warranty. 

9. ___ hydrants must be freezeproof and automatic draining types. 
0 


‚ The backflow preventor, if required by local code, is to be provided 
and installed by the ___ contractor. 
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True-False 


Ji E ‚ The installation of kitchen exhaust hoods is covered in Division 15. 

T F . Heating and cooling units are designed to handle normal temperatures 
in Columbus, Ohio. 

i F ‚ The final balance of the HVAC system shall be performed by the 
mechanical contractor. 

[| F All supply ducts must be wrapped with a minimum of 2" insulation. 

1f Ё 5. The thermostat is required to provide manual operation only. 

T F 6. Diffuser types can be substituted by the HVAC contractor based on local 
supply availability. 

D F 7. Operating manuals are provided to the owner. 

T F 8. The heating contractor must coordinate work with the electrical and 
plumbing contractors. 

In F 9. The warranty period for HVAC work is one year. 

T Р 10. The owner assumes по responsibility for expenses incurred in repairing 


the HVAC system while it is under warranty. 


DIVISION 16—ELECTRICAL 


True-False 

[| F All devices must be bonded to the conduit system. 

T F Four copies of the materials and equipment list must be submitted to the 

architect for approval. 

T E Use THHN cable for interior branch circuits. 

T F cotchlock Type R connects are used to splice smaller wires. 

T F 5. Register conduit cannot be shared with low-voltage conductors. 
Completion 


All electrical work shall comply with the _, state, and local codes. 
The ___ system must form a continuous path for ground. 

All electrical equipment must be | by Underwriters Laboratories. 
All disconnect switches shall be mounted in. enclosures. 


5. All feeder and branch circuits must be ___ during the electrical system test. 
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6 
7. 
8 
9 


13. 
14. 


15. 


Type. or better cable is required for service and panel feeder wiring. 
Electrical design is based оп ___ conductors. 
All wiring must be run in. . 


Wires #6 AWG and larger must be ___ with approved solderless 


connectors. 


No conduit larger than. " is to be installed in the floor slab. 


Disconnect switches are required to be — from equipment vibration. 


The cash register system equipment ground conductor must be of. 
wire. 


The cash register system equipment ground conductor must not be used 
as a return or conductor for any equipment. 


The. for ће cash registers must be isolated from the mounting 
hardware. 


— fer cash register equipment must not be used for any other 
equipment. 
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QUANTITY TAKEOFF 


When a set of prints has been approved for 
construction by local building code officials, the 
amount of materials required for construction 
must be taken off. Takeoffis the practice of review- 
ing contract documents, including the prints and 
specifications, to determine quantities of material 
to be included in a bid. Owners, general contrac- 
tors, specialty contractors, and material suppliers 
employ estimators who read prints and specifica- 
tions to determine material quantities required 
for proper construction. Prints and specifications 
are reviewed carefully before beginning quantity 
takeoff calculations. When the prints and specifi- 
cations have been reviewed, a takeoff is prepared 
to begin the process of developing an overall price 
for the construction of the building. Printreading 
and calculation skills are required to develop an 
accurate and comprehensive material list and 
takeoff that includes all materials and amount of 
materials necessary for a construction project. 

A takeoff includes determining the types of the 
materials and calculating the amount of materials 
required for each major system of the building, 
including the structural, finish, mechanical, and 
electrical systems. The amounts are then totaled 
and priced to prepare an estimate. Takeoffs can be 
performed manually or with computer assistance. 


Quantity takeoff is the process of determining the 
various amounts of materials to be included in a 
bid for a construction project, and is the initial step 
in preparing an estimate. Quantity takeoff totals 
for materials are combined with labor, equipment, 
overhead costs, and other factors when preparing 
an estimate. 
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For computer-generated takeoffs, estimators may 
either work from paper prints and enter quantities 
into the software programs, or utilize computer- 
generated plans that may interface with material 
takeoff software. Some building information mod- 
eling (BIM) systems are also capable of providing 
material quantity takeoff. 


STRUCTURAL SYSTEMS 


Structural systems included in a quantity take- 
off are site preparation, concrete formwork, 
concrete, structural and light-gauge steel, and 
structural wood members. 


Earthwork 


Earthwork quantities include the amount 
of excavation cutting and filling, final grad- 
ing, and trenching required at a job site. The 
takeoff for excavation is commonly calculated 
in cubic yards, but can be calculated in cubic 
feet when the excavation requires the removal 
of only a few inches of soil. 


Gridding. Gridding is the division of a plot plan 
for large areas to be excavated or graded into 
smaller squares or grids. Grids may be drawn as 
an overlay sheet of tracing paper directly from the 
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plot plan or may be computer-generated. The site 
terrain is used to determine the size of the grids. 
Grids may represent squares with 100’ sides if 
the terrain is gradually sloped or squares with 25’ 
sides if the terrain is irregular. The approximate 
elevation at each corner of a grid is established 
using the nearest contour line. Interpolation 
between adjoining grids is required when the 
corners do not directly align with contour lines. 
Cut or fill averages are calculated for each grid, 
with the sum indicating the amount of fill or cut 
that must be accomplished at the site. 


Excavation. Excavation is any construction 
cut, cavity, trench, or depression in the surface 
of the earth formed by equipment to create the 
engineering improvements. Engineering im- 
provements are changes to a site that include 
footings, foundations, basements, and other below- 
ground work. General excavation includes all 
excavation, other than rock and/or water removal, 
that is performed by earth-moving equipment or 
any type of mechanical equipment. 

Calculating thé volume of material to be ex- 
cavated from a site is accomplished using the 
cross-section or average end area method. The 
cross-section method is used when the shape of 
the excavated area is roughly square or rectan- 
gular. The average end area method is used when 
the sides of the excavation area are irregularly 
shaped and not parallel. 


Excavation Такео. Cross-Section Method 


Figure 11-1 


Determine Elevation Differences 
PointA 95.65 -85 = 10.65 
Point В 87.25 – 85 = 2.25 
PointC 85.32 – 85 = .32 
PointD 80.83 – 85 = 4.17 
9.05' 


Average Excavation Cut or Fill 
9.05' + 4 = 2.26' 


Excavation Required 
Vz = 


27 


When using the cross-section method, the 
volume of excavated earth is calculated by de- 
termining the average depth of excavation from 
various known points and multiplying by the total 
surface area of the excavation. The excavation 
volume for a grid square is calculated by de- 
termining the difference between the existing 
elevation and the proposed excavation at each 
corner of the grid. 

For example, calculate the quantity of cut or 
fill using the cross-section method for a 100' x 90' 
grid with corners at elevations of 95.65’, 87.25’, 
85.32’, and 80.03’ requiring excavation to 85’. 
See Figure 11-1. The planned elevation of 85' is 
added or subtracted from each corner elevation 
to determine the difference between the existing 
elevation and planned elevation at each corner 
(95.65 — 85 = 10.65, 87.25 — 85 = 2.25, 85.32 —85 = .32, 
80.83 — 85 2 —4.17). The four differences in depths 
are added (10.65 + 2.25 + .32 + (—4.17) = 9.05) 
and the sum is divided by 4 to obtain the aver- 
age excavation cut depth or fill amount of 2.26’ 
at each corner. The average cut or fill excava- 
tion depth of 2.26' is multiplied by the surface 
area of the square (100’ x 90’ = 9000 sq ft) to 
determine that 20,340 cubic feet of excavation 
(2.26' x 9000 sq ft = 20,340 cu ft) is required. The 
total volume (in cubic feet) is divided by 27 to deter- 
mine that 753.33 cu yd of earth must be excavated 
(20,340 cu ft + 27 = 753.33 cu yd). 


y, = 3:26 x 9000 


Vg = volume of excavated earth (cu yd) 
Ac = average cut (ft) 

Ag = Surface area (sq ft) 

27 = constant 


Ve 


. 20,340 
NE 


Vg = 753.3 cu yd 


Figure 11-1. The cross-section method of calculating the amount of excavated earth is used when the shape of the exca- 


vation area is roughly square or rectangular. 


When using the average end area method, the 
volume of excavated earth is calculated by the 
average cut area at each end of an excavation. 
The difference between the existing and planned 
elevation is determined in each corner of the 
excavation area. Imaginary planes are drawn 
representing the two ends of the excavation. The 
area of each plane is calculated in square feet. The 
two areas are added together and divided by 2 to 
determine the average end area. The average end 
area is multiplied by the length of the excavation 
to determine the total volume of the excavation 
in cubic feet. The total volume in cubic feet is di- 
vided by 27 to obtain the volume (in cubic yards) 
to be excavated. 

For example, a 48' long excavation area has 
a width of 24' at one end and a width of 30' 
at the other end. Both ends of the excavation 
area require 10' of cut. The areas of the planes 
created by the ends of the excavation area are 
240 sq ft (24' x 10' = 240 sq ft) and 300 sq ft 
(30' x 10' 2 300 sq ft), respectively. The two values 
are added together (240 sq ft + 300 sq ft = 540 sq ft). 
The sum is divided by 2 to determine the average 
end area (540 sq ft + 2 = 270 sq ft). The average 
end area is multiplied by the length of the ex- 
cavation (48’) to determine that 12,960 cu ft of 
vexcavation is required (48’ x 270’ = 12,960 cu ft). 
The total volume (in cubic feet) is divided by 27 to de- 
termine that 480 cu yd of earth must be excavated 
(12,960 cu ft + 27 = 480 cu yd). See Figure 11-2. 


Grading. Grading is the process of lowering 
high spots and filling in low spots of earth at a 
construction site. Negative numbers are used 
to indicate fill-in areas where the planned 
elevation is above the existing elevation. 
A zero line is a line connecting points on a 
topographical map where existing and planned 
elevations are equal. Depending on the grid 
layout, some grids may require all cut or all 
fill while other grids require both cut and fill. 
Final grading quantities are taken off in square 
feet or in square yards of surface area. 


Dust and soil erosion control measures are 


required around an excavation. 
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‚ Excavation Takeoff — Average 
End Area Method 


Figure 11-2 


Determine End Plane Area 
A=WxH 
where 

A= area (sq ft) 
W = width (ft) 
H = height (ft) 
A=WxH 


A, = 24’ x 10’ 
A, = 240 sq ft 


A; x 30' x 10’ 
A; = 300 sq ft 


Determine Average 
End Area 


А; + А, 


Excavation Required 


ves AEAxL 
AEA - =E 27 
where 


where 
Vg = excavation (cu yd) 


AEA = average end area (sq ft) 
A, = end area 1 (sq ft) 
A; = end area 2 (sq ft) 


AEA = average end area (sq ft) 
L = length of excavation (ft) 
27 = constant 


2 = constant 
, AEAxL 
AEA = Art Aa Ve= 27 
270 x 48 
АЕА = ee Ve7 7727 
_ 12,960 
AEA - 270 sq ft T ET 
Vg = 480 cu yd 


Figure 11-2. The average end area method is useful for 
calculating the amount of excavated earth from irregularly 
shaped excavations. 


Concrete Formwork Materials 


Information concerning the type and design 
of formwork is not typically provided on a set 
of prints. For large construction projects, a 
concrete form supplier or other concrete form 
specialist provides a separate set of formwork 
drawings. Formwork design is based on con- 
crete and foundation dimensions provided on 
foundation or floor plans and is developed by 
a formwork design specialist. Formwork draw- 
ings indicate the form identification numbers of 
the manufacturer, type of formwork, placement, 
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shoring and bracing information, form fastening 
system, and the proper form ties to use. Concrete 
formwork design must take into account all 
forces to be placed on a form. 

A formwork takeoff is performed when form- 
work drawings are not provided. A formwork 
quantity takeoff includes slab-on-grade forms 
and forms for footings and foundation walls. 
Formwork components for job-built forms in- 
clude framing members and bracing materials 
such as 2 x 4s and 2 x 6s, and materials for 
the facing of the forms including Plyform? and 
other panel materials such as high density 
overlay (HDO). For patented forms, formwork 
components include the number, type, and size 
of various patented forms based on the mate- 
rials available from the form manufacturer. 
Snap ties and other formwork inserts such as 
lift anchors and blockouts must also be listed 
in the formwork takeoff. 


Walls. Information used in a takeoff for formwork 
materials of cast-in-place concrete walls includes 
elevations at the top and bottom of the wall, wall 
thickness, placement of wall surface features, any 
embedded items, and reinforcing steel. Length 
and width dimensions of the walls are shown on 
foundation plans, elevations, sections, and details. 
Concrete formwork uses takeoff calculations in 
linear feet or by square feet of contact area. 

Snap tie quantities are calculated as a specified 
number of ties per square foot of wall area. Snap 
tie spacing is determined from the specifications, 
elevations, recommendations ofthe patented form 
manufacturer, or information provided by the snap 
tie manufacturer. 

For example, information may state that 
snap ties are spaced 24" OC for an 8" thick wall. 
One snap tie for each 4 sq ft of wall area is typi- 
cally recommended. The total area (in square feet) 
of a concrete wall is divided by 4 to determine 
the number of snap ties required. Each 4' x 8' 
(32 sq ft) section of concrete wall requires eight 
snap ties with allowances for adjoining forms 
(32 sq ft + 4 = 8). 


Job-Built Walls. The various materials used to 
construct job-built walls, such as facing materials, 


framing members, plates, walers, and snap ties, 
are taken off individually. Similar materials are 
then combined when totaling the overall quantities 
of materials. The amount of form facing material 
required for a concrete wall is calculated by 
multiplying wall length by wall height and then 
multiplying the total by 2. Dimensions are typically 
expressed in feet. The result provides the total area 
ofthe form facing (in square feet) required for both 
sides of a concrete wall. See Figure 11-3. 

For example, the area of form facing ma- 
terial required for a wall 10" thick by 38'-0" 
long by 8' high is determined by multiplying 
wall length by wall height by 2. The total area 
of form facing material required is 608 sq ft 
(38’ x 8’ x 2 = 608 sq ft). The number of 4’ x 8’ 


form facing panels required is determined 


by dividing the total area by 32. Nineteen 
4' x 8' panels are required as form facing. Any 
fractional part of a sheet is rounded up to the 
next full sheet. 

Lumber for formwork framing is calculated 
separately depending on the spacing of the 
studs. In addition, top and bottom plates are 
typically part of the form panel design. The 
number of studs for wall forms is calculated 
by dividing the wall length by the on-center 
spacing of the studs. The number of studs is 
doubled if there are two studs at each posi- 
tion or if studs are required for both sides of 
a wall. 

For example, the number of studs required for 
a 38'-0" long by 8'-0" high wall with two studs 
placed 16" OC is determined by multiplying 
the wall length by 2 (representing two studs 
at each position) and by .75. A total of 57 studs 
(88' x 2 x.75 = 57 studs) are required for one side 
ofthe wall. Atotal of 114 studs (57 x 2 = 114 studs) 
are required for both sides of the wall. Additional 
studs are added for each corner. 

The linear feet (If) of lumber for form plates 
is determined by multiplying the wall length by 
2 for a single top and single bottom plate. The 
product is multiplied by 2 again to allow for both 
sides of the wall. The wall length is multiplied 
by 4 to allow for a form requiring double top and 
bottom plates. For example, a wall 38’-0” long 


requiring single top and bottom plates contains 
76 If of lumber (38' x 2 = 76 1f). The wall requires a 
total of 152 If (76 x 2 = 152 1f) of lumber for plates 
on both sides of the wall. 

A waler is a horizontal member used to align 
and reinforce concrete formwork. Wall walers 
are spaced at an on-center distance determined 
by the structural considerations of the formwork 
design. Lower waler rows are doubled because of 
greater hydrostatic pressure at the bottom of the 
form. The greater the height of a form, the greater 
the number of double rows of walers required. 
The number of walers required is calculated by 
dividing the overall form wall height by the on- 
center spacing to determine the number of rows 
of walers, then multiplying by the number of 
walers in each row (single or double). 

For example, a 38'-0" long by 8'-0" high 
wall has double walers placed at a 2' verti- 
cal spacing throughout the entire wall height. 


Wall Form Calculations 
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The wall requires four rows of double walers 
(8’ + 2 = 4 rows). The wall requires eight walers 
(4 rows х 2 walers = 8 walers). Continuous 2 x 
4s are used in rows across the entire length 
of the wall on both sides of the wall. The total 
linear feet of 2 x 4 walers required is found 
by multiplying the length of the wall by the 
number of walers and then multiplying again 
by 2 to allow for both sides of the wall. A total 
of 608 If of 2 x 4s is required for the walers 
(38’ x 8 x 2 = 608 If). An allowance is typically 
made for overlap at all corners. 


Patented Walls. Calculating the number of 
patented wall forms typically requires a wall 
elevation and a schedule of the forms required 
for each wall. A formwork schedule denotes the 
size and type of forms, quantity of each, amount 
of fastening hardware, type and number of snap 
ties, and number of walers required for the 
specific job. 


Figure 11-3 


FORM FACING MATERIAL 
Determine Wall Form Area 


Ay= LxHx2 

where 

A, = wall form area (sq ft) 
L = wall length (ft) 


H = wall height (ft) 
2 = constant 


A,-LxHx2 
A,= 38 x8x2 
A, = 608 sq ft 


Determine Number of Panels 


P, = number of panels 
А, = wall form area (sq ft) 
32 = constant for 4' x 8' panels 


P, = 19 panels 


FRAMING MEMBERS 
Determine Number of Studs 


S,=Lx2x.75x2 
where 


S, = number of studs 

L = wail length (ft) 

2 = double studs at each location 
.75 = constant 

2 = studs on both sides of wall 


S,=Lx2x.75x2 — 


$,-38'x2x 75x2 _ 
S, = 114 studs 


PLATES 
Determine Length of Plates 
Lj-Lx2x2 


where 


L, = length of plates (If) 
L, = wall length (If) 
2 = one top and one bottom plate 


2 = plates on both sides of wall 


CE ора 
L,= 38’ x2x2 
L, = 152 If 


STUDS ^. (f ESTEE 


DOUBLE 
WALERS 


FORM 
FACING 


MATERIAL 
BOTTOM 
PLATE 
WALERS 
Determine Length of Walers 
L,LxW,x2 
where 


L,,= length of walers (If) 

L = wall length (ft) 

W, = walers per side 

2 = walers on both sides of wall 
.75 = constant 

2 = studs on both sides of wall 


Иа 
L, 238 'x8x2 
L,, = 608 If 


Figure 11-3. Several calculations are required to determine the materials required for concrete formwork. 


432  Printreading for Residential and Light Commercial Construction 


Slab-on-Grade. Formwork for a slab-on-grade 
consists of an edge stop for concrete placement 
at the perimeter of the slab and necessary 
bracing. Calculating the linear feet around the 
perimeter of the slab area to be formed results 
in the linear feet of formwork required. Wood 
or metal bracing stakes are used to hold forms 
in alignment and resist outward pressure during 
concrete placement. 

For example, the formwork materials required 
for a 6" thick concrete slab for a 30'-0" x 28'-6" 
detached garage requires calculating the pe- 
rimeter of the structure. The perimeter equals 
117’ (30+ 30’ + 28'-6" + 28'-6" = 117’). To allow 
for overlap and material waste, 125 If of 2 x 6s 
is added to the material list. Additional 2 x 4s, 
1 x 4s, or the necessary metal stakes are ordered 
for bracing the forms. h 


Concrete 

Concrete takeoffs include reinforcement and 
the type and volume of concrete required. The 
volume of concrete required is calculated in 
cubic yards. Concrete volume calculations must 
allow for variables in the concrete mixes such 
as aggregate, cement, and admixtures. Concrete 
volumes are reduced for structures containing 
large or numerous blockouts. A 1% to 2% waste 
allowance is added to concrete calculations to 
take into account spillage during placement at 
the job site. 


Walls. The volume of concrete in walls is 
based on wall thickness, length, and height 
dimensions. For example, the volume of 
concrete for a wall 8" thick by 30' long by 6' high 
is determined by first converting all dimensions 
into feet, then multiplying wall thickness 
by wall length by wall height for a total of 
120 cu ft (.667" x 30’ x 6' = 120 cu ft), equaling 
4.44 cu yd (120 cu ft + 27 = 4.44 cu yd). 

Rebar placement, spacing, and sizes are de- 
termined from details or sections. The amount 
of rebar is calculated in linear feet. The total 
amount of rebar required is determined by add- 
ing the length of the walls and multiplying by the 
number of rebar installed in each wall, taking 
into account the required rebar overlap. 


Slabs. The volume of concrete for slabs is 
determined by multiplying the square feet of the 
surface area of the slab by the slab thickness in 
linear feet. For example, the volume of concrete 
required for a 25’ x 48’ slab that is 16" thick is 
calculated by multiplying 25’ x 48’ x 1.33’ to 
obtain 1596 cu ft (25’ x 48’ x 1.33’ = 1596 cu ft) 
that equals 59.11 cu yd (1596 cu ft + 27 = 59.11 
cu yd). Estimating software is available that 
automatically calculates concrete volume when 
slab length, width, and thickness are entered. 
See Figure 11-4. 


SLAB DIMENSION 


INFORMATION 
ee SHE 
Ti fie Ede Yeu (aaben Takeott Pong Baan relace gendo Mey ИЕЛЕ 


‘Chek ОК to generate teme to the esfinale ` 


Figure 11-4. Computer software is used to automate the 
quantity takeoff process. 


The number of each type of rebar is deter- 
mined by calculating the spacing in each direc- 
tion and calculating the number of bars required 
for a given number of square feet. Additions are 
made for the amount of bar overlap required in 
the specifications or details. Rebar is commonly 
priced at a cost per ton of steel. The cost per ton 
varies with the diameter of the rebar and type 
of steel. 

The amount of welded wire reinforcement 
(WWR) required is based on the square feet of 
slab area. WWR is available in rolls and sheets. 
Roll widths range from 5’ to 7’, and roll length 
is 150’ or 200’. Sheets are 5’ to 10’ wide and 10’, 
20’, or 25’ long. Additions are made for overlap 
along the edges of the WWR. 


Masonry 


Masonry takeoff usually starts at the bottom of a 
structure and works upward, and from the outside 
of the structure moving inward. After calculating 
the amount of exterior masonry materials for foun- 
dations and walls, the amount of interior masonry 
materials for fireplaces, hearths, and interior walls 
is taken off. Materials for metal lintels over doors, 
windows, fireplaces, dampers, and cleanout doors 
are typically calculated last. The common waste 
factors are 2% to 5% for masonry and 10% to 20% 
for mortar. The waste factor calculation is added 
to the area takeoff calculations. 

Masonry takeoffis based on the square feet area 
of masonry required. To calculate the number of 
brick in a building, the coverage area of the brick 
is calculated and areas not composed of brick, in- 
cluding any large openings, are subtracted. When 
calculating the quantity of face brick used as trim, 
the length of trim is measured and multiplied by 
the number of bricks required per linear foot. 

Standard material tables are used to determine 
the number of masonry units required per square 
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foot of wall. The material quantity is calculated 
by multiplying the square feet of wall area by the 
number of masonry units per square foot from 
a wall material table to determine the number 
of standard-size brick required for the job. See 
Figure 11-5. 


A mason5 line is used by a brick mason to insure а row of 
bricks is straight and level. 


MASONRY WALL STANDARD SIZE FACE AND BUILDING BRICK 
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Figure 11-5. Standard tables for various masonry bonds and types of brick are used to estimate the number of brick 


required for a job. 
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For example, to calculate the number of face 
brick laid in a running bond required for a brick- 
veneer wall that has dimensions of 24'-0" x 8'-6" 
and has two 3'-0" x 3’-6” window openings, the 
following procedure is used: 


1. Calculate the area of the exterior 
wall. The area of the wall is 204 sq ft 
(24'-0" x 8'-6" = 204 sq ft). 

2. Subtract the area of any openings. The 
total area of the two openings is 21 sq ft 
(3’-0” x 3'-6" x 2 = 21 sq ft). The total area 
of the exterior wall after deducting the 
area of the window openings is 183 sq ft 
(204 sq ft — 21 sq ft = 183 sq ft). 

3. Determine the number of brick required by 
multiplying 183 sq ft by the multiplier for 
an 8" brick-veneer wall or by referencing 
200 sq ft on a masonry wall material table. 
Approximately 1232 brick are required 
for a 200 sq ft brick-veneer wall. Waste 
factors are added to the total, with other 
adjustments being made for mortar joint 
variations. 

The number of concrete masonry units (CMUs) 
required for a wall is determined by calculating 
the square feet of wall area and multiplying the 
answer by a standard multiplier based on the 
CMU used and the size of mortar joints. 

The linear feet of rebar installed in masonry walls 
is based on the walllength and the spacing between 
the rebar. For example, a 20'-0" wall with two #4 
rebar running horizontally and spaced 24" OC 
requires 40’ of rebar (20’ x 2 = 40”). 

Elevations, floor plans, and sections are used 
to determine the number and types of lintels over 
openings. Lintel quantities are calculated for each 
opening based on this information and door and 
window schedules. 


Structural and Light-Gauge Steel 


Contractors work with steel fabrication shops 
for the manufacturing of structural steel mem- 
bers to ensure the proper size and shape of each 
member. Shop drawings are developed that in- 
dicate structural steel base plate requirements, 


bearing member sizes, types of welds to use, type 
of metals, hole locations, and other special ele- 
ments necessary for a structural steel member. 
Electronic plan systems that can create both 
shop drawings and plans are used to integrate 
shop fabrication with job-site construction. These 
systems can also produce quantity takeoffs and 
materials lists and schedules. 


Columns. To takeoff columns, each type of 
column is counted as an individual piece. Column 
locations are shown on erection plans according 
to a grid of letters and numbers that identify 
each column. 

For example, a column located at the in- 
tersection of grid lines D and 2 is referred to 


. as column D2. The design, size, and weight of 


each column is listed on the prints. А notation of 
W12 x 53 indicates a column made of a wide- 
flange shape with a 12" web and weighing 53 lb 
per linear foot. 

Round pipe columns have the nominal outside 
diameter and schedule number of the pipe indi- 
cated. For example, a round pipe column shown 
on a print as 8 SCH 60 indicates an 8" diameter 
(nominal) schedule 60 pipe column. The outside 
dimensions of a square tube column are indi- 
cated along with wall thickness. For example, a 
notation of 3 x 3 x и indicates a 3" square tube 
column with М” wall thickness. 


Beams and Girders. Beam and girder sizes are 
shown on floor plans and elevations. Sizes are 
usually noted along the grid lines on floor plans 
with lengths obtained from the grid spacing 
dimensions. À letter and number system is used 
to identify each beam or girder. A schedule of 
beam sizes and types is provided in addition to 
the drawings. To perform a quantity takeoff for 
beams and girders, the number of structural 
steel beams of each type is counted. 


Joists. The spacing and direction of joists is 
noted on floor plans. See Figure 11-6. An iden- 
tification code number for a manufacturer or 
a fabrication shop code number is also used to 
identify the type of joist to be installed. A takeoff 
is completed by determining the type, length, 


and number required for all joists. Each portion 
of the floor or roof decking can have different 
types of joists, depending on the span and loads 
to be supported. 

The takeoff of a drawing has the number of 
each individual type of joist listed on a spread- 
sheet for calculation. When performing a joist 
takeoff, it is common to utilize a colored marker 
or some other marking tool to mark on the draw- 
ing to indicate the joists that have previously 
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been quantified to avoid double counting or not 
counting a joist. Begin systematically across 
the building, bay by bay, to count the number 
of each type of joist. 


Lumber dimensions are always specified as 
thickness, width, and length. 


"amm 
AY SB 


poh гааг С Е Е FAN 


Figure 11-6. Metal bar joist type and span dimensions are provided on floor plans that show each bay of joist 


placement and floor or roof openings. 
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Studs. Metal stud takeoff starts with a review of 
the prints for information concerning on-center 
spacing, length, gauge, and the linear feet of 
wall. Multipliers for stud spacing are similar 
to multipliers for other framing members. For 
example, a 1’ OC spacing requires 1 as a multiplier, 
a 16" OC spacing requires .75 as a multiplier, а 
19.2" spacing requires .625 as a multiplier, and a 
24" OC spacing requires .50 as a multiplier. Overall 
wall height determines stud length. Totals for each 
length of gauge classification must include an 
addition of approximately 3% to 5% for waste. 
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INFORMATION 


Metal Runners. Metal runner quantities 
are calculated in linear feet. The total length 
of metal-framed walls is multiplied by 2 to 
determine the linear feet of runner for the 
top and bottom track. Additional material 
is included for soffits and window, door, and 
frame openings. 


Decking. А roof panel plan of a steel floor or 
roof deck is included in typical erection plans. 
See Figure 11-7. Takeoff for metal floor or roof 
decking is accomplished by counting the number 
of each type of decking piece used. 
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WARNING 
PANELS WITH PROTECTIVE OIL COATING ARE SLIPPERY. PROCEED 
WITH CAUTION. WIPE CLEAN IF NECESSARY. 


NOTES: 
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2. FOR ROOF SECONDARY FRAMING PLAN, REFER TO SHEET E15. 
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INSTALLATION FASTENERS AND CLIPS HAVE BEEN FURNISHED FOR ALL ROOF STRUCTURALS, 


Figure 11-7. Metal roof decking must be laid in the pattern shown on the roof panel plan to coordinate with roof panel 


quantities. 


Structural Wood Members 


Structural wood framing members are quantified 
for a takeoff by the individual number of pieces. 
Timber components are specified according to 
each piece and dimension. Sheathing materials 
are calculated according to the square feet of 
area to be covered. 

Structural wood members include sill plates, 
floor joists, floor and wall sheathing, top and 
bottom wall plates, studs, headers, bracing and 
blocking materials, ceiling joists, roof rafters, 
roof trusses, and roof sheathing. Timber fram- 
ing members include glulam members, timbers, 
and planking. Engineered wood products com- 
monly include joists and beams. 

The species, grade, stress rating, and mois- 
ture content of structural lumber is noted in 
the specifications. Structural lumber measure- 
ments are stated as thickness, width, and 
length. Standard lumber length is based on 
a multiple of 2’, normally beginning at 8’ in 
length and extending to 16' or 18'. Structural 
lumber length is always rounded up to the 
nearest 2' dimension for purchasing. Dimen- 
sions are taken from the architectural drawings 
and used to determine the number of each type 
of structural wood member. Engineered wood 
products are identified by a manufacturer's 
code and counted to determine the overall 
amount of each type. 


Sill Plates. Sill plate quantities are calculated 
by determining the linear feet of the perimeter 
of the foundation walls to be covered and the 
nominal size of the sill plates. The perimeter 
of foundation walls is determined based on 
dimensions on the foundation and floor plans. A 
notation on details or sections usually indicates 
the nominal size of sill plates. For example, a 
rectangular foundation measuring 48' x 58' 
requires 212 If (48' + 58’ + 48’ + 58' = 212 If) of 
lumber for the sill plates. 


Floor Joists. The type and number of floor joists 
required is calculated by determining the nominal 
size, length, and on-center spacing of the joists 
from the floor plan, specifications, notations, or 
details. Floor joist length depends on the span 
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between structural supporting members such 
as the sill plates and beams. Sufficient length is 
allowed for an adequate amount of joist overlap. 
For example, a 14’ floor joist is used when the 
distance between the outside of a sill plate and 
the center of the supporting beam is 137-4”. 
Similar to other framing members with on- 
center spacing, a multiplier is used to determine 
the actual number of joists required. A multi- 
plier of 1 is used when joists are spaced 1’-0” 
OC, .75 when joists are spaced 16” OC, .625 
when joists are spaced 19.2” OC, and .5 when 
joists are spaced 2’-0” OC. Additional floor joists 
are added and subtracted for stairwell openings, 
structure perimeter, and cantilevers. 


Girders and Beams. Dimensions for wood 
girders and beams are determined from floor 
plans and details. The lumber and design of 
engineered or trussed components are shown on 
details and listed in the specifications. Girders, 
beams, engineered lumber, and trusses are 
counted as individual units for a takeoff. 


Wall Framing Members. Wall framing 
members include plates, studs, headers, sills, 
blocking, and bracing. Each wall framing 
member requires a different method of 
calculation for the takeoff. 

Plates, studs, sills, and blocking are usu- 
ally the same width for an entire structure. 
In some cases, the exterior walls are framed 
with 2 x 6s and the interior partitions are 
framed with 2 x 4s. The number of linear feet 
of wall plates and lumber sizes are calculated 
from the wall length dimensions. The required 
length of plate material is calculated by adding 
the wall lengths and multiplying by 2 for walls 
with single top plates or by 3 for walls with 
double top plates. For example, the exterior wall 
of a building shown on a floor plan has outside 
dimensions of 58'-0" x 28'-0" for a total of 172 If 
of exterior walls (58’ + 28’ + 58’ + 28’ = 172 10). 
See Figure 11-8. When single top plates are 
used, the total linear feet of plate material is 
344’ (172’ x 2 = 344’). When double top plates 
are used, the total linear feet of plate material 
jlo (172 x3 = 5160). 
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Calculating Wall Plate Material 
Figure 11-8 


Determine Wall Length 
Le=L+W+L+W 


where 


Lg = exterior wall length (ft 
L = building length (ft пат ( 
W = building width (ft) 
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Figure 11-8. The number of linear feet of wall plates is calculated from the wall length dimensions on the floor plan and 
notations on details or specifications. 


Takeoff for headers over windows and doors 
is calculated by determining the opening width 
and adding enough room for the jamb and shim 
clearance on both sides. Approximately 2" should 
be allowed for the jamb and shim clearance 
for common windows; 3" is allowed for heavier 
windows and doors to provide room for an 
additional stud to allow for extra weight on each 
end ofthe header. The resulting value is multiplied 
by 2 for double headers. For example, a 2'-8" wide 
swinging door has а 2’-10” rough opening plus a 
3" jamb and shim allowance for a total of 87-1”. A 
3-1” single solid header is required for the opening 
(2’-10” + 3” = 3'-1"). The value is multiplied by 2 
for a double header (3'-1" x 2 = 6’-2”). An 8' piece of 
header material is typically ordered for a double- 
header door opening. 

The method for calculating the number of 
wall studs is similar to calculating the number 


of any structural member with an on-center 
spacing. For walls with studs 16" OC, the 
wall length is multiplied by .75 to calculate 
the number of studs. For walls with studs 24" 
OC, the wall length is multiplied by .5. Other 
elements to consider when determining the 
number of studs in a wall include additional 
studs required at intersecting walls and 
studs that may be omitted at door or window 
openings. One additional stud is added to the 
calculated number to complete wall framing 
at each corner. 

Additional wall framing members are added 
for windowsills, cripple studs, blocking, header 
framing, intersecting wall framing, and bracing. 
The additional members are added based on the 
number of door and window openings and other 
framing requirements dictated by the plans, 
specifications, and local building codes. 


Ceiling Joists and Trusses. Ceiling joist 
length is determined based on the location of 
bearing walls on the floor plan. The quantity and 
type of material for ceiling joists is calculated 
depending on the on-center spacing in a manner 
similar to floor joists and wall studs. 

The number of roof trusses required is also 
calculated according to the on-center spac- 
ing of the trusses. For example, the number 
of roof trusses required for a structure that 
is 58' long with roof trusses spaced 24" OC is 
calculated by multiplying 58' by .5 to obtain 
29 trusses (58' x .5 = 29 trusses). The number 
is rounded up to 30 trusses to allow for an ad- 
ditional truss at the end. 


Wood Panels. The number of wood panels 
required for applications including floor decking, 
wall sheathing, and roof sheathing is determined 
based on area calculations. Each 4' x 8' panel 
covers 32 sq ft. The number of panels required for 
an area is determined by dividing the total square 
feet of area to be covered by 32. Approximately 
7% is added for waste material to determine the 
total number of panels required. 

The number of subfloor or underlayment 
panels required for a floor is based on floor plan 
dimensions. For example, the floor area of a T- 
shaped structure is comprised of two basic rectan- 
gles of 32' x 24' and 22' x 14'. The total floor area 
is 1076 sq ft ([32’ x 24'] + [22' х 14'] = 1076 sq ft). 
The total floor area is divided by 32 to deter- 
mine that 33.625 subfloor panels are required 
(1076 sq ft + 32 = 33.625 panels). Approximately 
7% is added for waste for a total of 35.98 panels 
(33.625 x 1.07 = 35.98 panels). The number is 
rounded up for a total of 36 panels. Deductions 
are made for large floor openings such as stair- 
wells. See Figure 11-9. 

The number of panels needed to cover exterior 
walls is calculated using individual exterior wall 
lengths that are added to determine the total lin- 
ear feet of wall length. The total length is divided 
by 4 to estimate the number of 4' x 8' sheets of 
wall sheathing for an 8' high wall. 

For example, the length of the exterior 
walls of a building is 227-6". The exterior wall 
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requires 56.875 panels (227.5' + 4 = 56.875 
panels) of 4' wide wall sheathing. The number 
is rounded up to 57 panels. The square foot 
method may also be used to determine the 
amount of wall sheathing required. 

Roof sheathing calculations are based on 
rafter length and roof pitch. Rafter length is 
determined by the run of the roof shown on 
the floor plan and the pitch shown on exterior 
elevations. Steeply pitched roofs result in 
longer rafter lengths and require additional 
sheathing. The amount of sheathing required 
for a roof section is determined by multiplying 
rafter length by the length of the roof section. 
The square feet of roof area is divided by 32 to 
determine the number of 4' x 8' roof sheathing 
panels required. 

For example, the number of roof sheathing 
panels required for a gable roof is determined by 
calculating the roof area and dividing by the area 
of the roof sheathing panels. See Figure 11-10. 
The dimensions of a rectangular light frame 
building with a gable roof are 53’ x 41’. The 
rafters have a 4" in 12" pitch, resulting in 
12.65" of run per foot. The rafter length for 
the roof is determined by multiplying the 
12.65" run per foot by one-half of the main roof 
span of 41’ (20.5’) and dividing by 12 to obtain 
21.61’ ([12.65 x 20.5'] + 12 = 21.61’ ). The roof 
length is multiplied by the rafter length 
and 2 to determine the total roof area 
(53' x 21.61' x 2 = 2290.66 sq ft). The total is di- 
vided by the coverage area of one roof sheathing 
panel (32 sq ft) to determine the number of panels 
required (2290.66 + 32 = 71.58 panels). Five percent 
waste allowance is added for a total of 75.16 panels 
(71.58 panels x 1.05 = 75.16 panels). The number 
is rounded up to 76 roof sheathing panels. 


Wall sheathing panels range in thickness 


from 34" to %” and are commonly available 
in 4’ x 8' to 4’ x 12’ sizes. A weather barrier 
is commonly applied over wall sheathing. 
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Calculating the Number of Subfloor Panels 


Figure 11-9 
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Figure 11-9. The number of subfloor panels required is based on the floor area. 


FINISH MATERIALS materials include walls, flooring, trim members, 
Quantity takeoff for finish materials includes both and fixtures such as cabinetry. Doors and windows 
exterior and interior finishes. Exterior finish mate- are also taken off as finish materials. Each finish 
rials include wall and roof coverings. Interior finish material is taken off in a different manner. 


Calculating the Number of Roof Sheathing Panels 


Figure 11-10 
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Determine Rafter 
Length 


_ Px(5x RS) 


RL = rafter length (ft) 
P = roof pitch (in.) 

.5 = constant 

RS = roof span (ft) 
12 = constant 


_ Px(5x RS) 

E 12 

12.65 x (.5 x 41) 
12 


RL 


AL= 


RL = 12.65 x 20.5 
e 


RL- 259.325 
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RL = 21.61' 


Determine Total 
Roof Area 


where 


Ag = total roof area (sq ft) 
L = roof length (ft) 

AL = rafter length (ft) 

2 = both sides 


Ag Lx ALx2 
Ag z 53 x 21.61 x2 
Ap = 2290.66 


Determine Number 
of Panels 

Рт= Ар+ 32 

where 


Рз. = total number of panels 
Ag = total roof area (sq ft) 
32 = constant 


Pr = Ар+ 32 
Рг = 2290.66 + 32 
P, = 71.58 panels 


Determine Total Number of 
Panels (with Waste) 

Р„= Рух We 

where 


Р, = total number of panels with waste 
Рг = total number of panels 
W; = waste factor (percentage) 


Р„= Ртх We 
Р„= 71.58 panels х 1.05 
P„= 75.16 panels 


Figure 11-10. Roof sheathing calculations are based on rafter length and roof pitch. 
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Exterior Walls and Siding 


Exterior wall covering materials are calculated 
according to the square feet of area of coverage 
required. Deductions are made for large wall 
openings such as doors and windows. Siding types 
and styles and other exterior wall finishes such as 
exterior insulation and finish systems (EIFS) ap- 
pear on exterior elevations with various symbols 
and notations. 

The areas of walls covered with siding are calcu- 
lated in square feet. When taking off vinyl or wood 
siding, the total wall area is divided by 100 sq ft 
to determine the number of squares of vinyl or 
wood siding required. A square is a unit of measure 
equal to 100 sq ft. 

For example, an exterior wall shown on an 
elevation is 48' long by 8' high. A chimney that 
is 5’-4” wide is subtracted from the overall wall 
length, resulting in 42.67’ (48’ — 5.33’ = 42.67’). 
The total coverage area (in square feet) is deter- 
mined to be 341.36’ (42.67' x 8’ = 341.36 sq ft). 
A waste factor of 5% is added for a total of 
358.43 sq ft (341.36 sq ft x 1.05 = 358.43 sq ft). 
Approximately 34 squares of siding are required to 
cover the wall (358.43 + 100 = 3.58 squares). Four 
squares of siding are ordered for the job. 

When applying EIFS, the total wall area to be 
covered is determined when calculating the num- 
ber of square feet covered by expanded polystyrene, 
fiber reinforcing, or the number of gallons of finish 
coating material required based on manufacturer 
recommendations. The materials are added to a 
materials list with additional materials such as 
corners and edge materials that are calculated by 
the linear foot based on wall openings and perim- 
eter conditions. 


Panel Siding. Panel siding takeoff is based on 
the length ofthe wall to be covered. Panel siding is 
commonly manufactured in 4' x 8' and 4' x 9' sizes, 
and applied with the 4' dimension in a horizontal 
direction. The horizontal length of the exterior wall 
surface to be covered is divided by 4 to determine 
the number of panels required. 

For example, a wall 38'-8" long would require 
ten 4’ x 8’ sheets of siding (38.67' + 4 = 9.67 sheets). 
The plans are referred to in order to ensure the 


proper length of panel is added to the material 
list. Other trim members such as Z molding or 
other weatherstripping and edge treatments are 
also added to the material list after checking the 
specifications and elevations. 


Metal. The length of vertical metal siding panels 
required for a building depends on the wall height. 
Wall length is divided by the width of each metal 
panel to determine the number of panels required. 
Metal trim members or anchor clips are required 
by some manufacturers. See Figure 11-11. 
Specifications and manufacturer notes are checked 
to verify that all items and components are included 
for installing vertical metal siding panels. 


Roofing 

The method of taking off material quantities for 
roofing materials depends on the type of roofing 
applied. Bituminous, elastomeric, composition 
shingles, wood shakes or shingles, and sheet metal 
each require slightly different calculations. Roofing 
material quantities are determined based on the 
total square feet of area of a roof or by the linear 
feet of the roof to be covered. These calculations 
apply to all roof types including traditional systems 
or sustainable roof covering materials. 


Bituminous and Elastomeric. Bituminous or 
elastomeric roofing for flat or slightly pitched roofs 
is taken off according to the roof area to be covered. 
See Figure 11-12. For example, an elastomeric 
portion of a roof is 30’ x 30’ with %” slope per foot. 
The small amount of slope is insignificant for the 
roof size so the roof area is calculated as 900 sq ft 
(30' x 30' 2 900 sq ft). A stairway opening of 
45 sq ft (15' x 3' = 45 sq ft) is present, and 
is subtracted from the roof area of 900 sq ft 
(900 sq ft — 45 sq ft = 855 sq ft) of elastomeric 
roofing required. Manufacturer specifications are 
consulted to adjust the roof area calculations for 
required overlaps. Additional roofing material is 
also added to allow for any wrap of the roofing 
such as up onto a parapet surrounding the 
elastomeric roof section. If a parapet has a 120” 
perimeter, an additional 120 sq ft are added 
for each foot of height of the parapet. 
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Figure 11-11. Proper attachment of metal siding panels to structural members requires proper clipping. 
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Figure 11-12. Bituminous and elastomeric roofing for flat or slightly pitched roofs is taken off based on the roof area to 
be covered. 
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Metal. Information necessary for taking off metal 
roofing includes the width of the metal sheets, 
the seams used at the edges, the sheets specified 
by the architect, and the square feet of coverage. 
The length of run of each piece of metal roofing is 
compared to the length of metal roofing materials 
available to determine the number of seams. The 
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where 


RL = common rafter length (ft) 
P = roof pitch (in.) 
Fig = rafter run (ft) 


RE= Px Rp 
RL= 12.65" x 30' 
RL = 31-71” 
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total length of the roof is divided by the width of 
a metal sheet to determine the number of sheets 
and the number of seams required. 

For example, a building that has five sections of 
custom metal roofing has each section calculated 
individually, taking into account the roof length 
and slope. See Figure 11-13. 
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Determine Roof Area (Section 4A) 
Ag s Lx RL 


where 


Ag = total roof area (sq ft) 
L = roof length (ft) 
AL = rafter length (ft) 


Ар= Іх AL 
Ар = 30' x 317-71” 
Ар = 948.75 sq ft 


Figure 11-13. Various types of roof materials, dimensions, and slopes of roof sections are indicated on roof plans. 


The length of the rafters per foot of run must 
also be determined. For metal roof calcula- 
tions for roof section 4A, the unit run of the 
roof section is a 4" in 12" slope or 12.65". The 
length of a common rafter is calculated by mul- 
tiplying the unit run by the required rafter run 
(12.65” х 30’ = 31’-7%”). The square feet of area 
for the main rafter section is calculated by mul- 
tiplying the linear feet of the roof for section 4A 
by the rafter length (30' x 317-7,” = 948.75 sq ft). 
The area of a hip roof area (section 4B) is deter- 
mined in a manner similar to that of a straight 
roof run, but the area is divided by 2 to allow 
for the triangular-shaped roof areas. The roof 
area for section 4A is divided by 2 for a result of 
474.375 sq ft (948.75 + 2 = 474.375 sq ft). 

Metal roofing material that is 32' long is utilized 
to avoid seams. As with other roofing products, 
manufacturer recommendations are useful when 
determining the amount to allow for waste, seams, 
and edge treatments. 


Shingles and Tiles. Roof area takeoff for shingles 
and tile is determined by calculating the number 
of squares required for coverage. А square equals 


Calculating Shingle 5quares 


Determine Total Roof Area 
(with Waste) s 
Aw = Ag x W; 
where 
Ay, = total roof area with 
waste (sq ft) 
Ag = total roof area (sq ft) 
W, = waste factor (percentage) 
Aw= Ag x We 
Ay = 2969.16 x 1.10 
Aw = 3266.08 sq ft 


Determine Number of 
Squares Required 
S,=Ay + 100 

where 

$т= total number of squares 


= © иу 
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Ay, total roof area with 
waste (sq ft) 
100 = constant 


S;= Aw 100 
S,- 3266.08 + 100 
5; = 32.66 squares 
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100 sq ft of coverage. The total area of sloped roofs 
is determined by multiplying the roof width by the 
rafter length. Rafter length is determined from 
floor plan dimensions and slope information on 
exterior elevations. À waste factor of 1096 is added 
for composition shingles, 20% for slate shingles, 
and 18% for roofing tiles. The total roof area is 
divided by 100 to determine the number of squares 
required for the roof. The area of any ridges, valleys, 
and hips covered is added to the total area. 

For example, the number of shingle squares 
required for a gable roof of a structure must be cal- 
culated. The total roof area (2969.16 sq ft) is mul- 
tiplied by a waste factor of 10% to obtain a total of 
3266.08 sq ft (2969.16 sq ft x 1.10 = 3266.08 sq ft). 
The total area is divided by 100 to determine 
that 32.66 squares of shingles are required 
(2203.2 sq ft + 100 = 32.66 squares). This number 
will be rounded to the next higher whole value, 
33 squares. For composition shingles, additional 
bundles of shingles are added to the total to cover 
the ridge based on the ridge length, type of shingle 
used, and manufacturer recommendations. See 
Figure 11-14. 


Figure 11-14. The total roof area with waste is based on the total roof area. Various waste factors are used for shingles 
and tiles such as 10% for composition shingles, 20% for slate shingles, and 18% for roof tiles. 
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Interior Walls and Flooring 


Many types of interior wall finishes are available, 
each providing various levels of durability and 
various types of appearance. Gypsum board is one 
of the most common interior wall finish materials 
due to its economy, durability, and flexibility of ap- 
pearance. Flooring materials are selected based on 
the same criteria as interior wall finishes. Carpet, 
tile, hardwood, and resilient flooring are the most 
common interior floor finish materials, and each is 
available in many grades, colors, and styles. 


Gypsum Board. The type of gypsum board 
and thickness are typically shown on details 
and room finish schedules. Takeoff is based on 
the square foot area of interior wall coverage. 
Prints and specifications are referred to in 


order to determine the number of gypsum board~ 


sheets required and the direction of application. 
In some areas, two or more layers of gypsum 
board can be specified. For some applications, 
gypsum board sheets are installed with the long 
dimension of the sheet running vertically, while 
other applications use horizontal installation. 
The orientation of the sheets determines the 
length of the sheets ordered. The length of the 
sheets also affects the coverage area of each 
gypsum board sheet. Gypsum board sheets are 
commonly 4’ wide, and are available in 8’, 12’, 
or 16’ lengths. Lengths are matched to room 
sizes to avoid an excessive number of joints 
between sheets. 

For example, the number of sheets of 
gypsum board required for a bedroom is 
calculated using wall and ceiling areas. A 
bedroom with 8’ walls has dimensions of 17’ x 
11’. Gypsum board sheets (4’ x 12’) are speci- 
fied to be installed in the horizontal position. 
The total wall surface area is determined 
to be 448 sq ft (17' + 11’ + 17’ + 11’ = 56 If, 
56 If x 8’ height = 448 sq ft). Ten sheets of 
gypsum board are required for the walls 
(448 sq ft + 48 sq ft = 9.33, rounded to 10). The 
ceiling area is 187 sq ft (17’ x 11’ = 187 sq ft) and 
is to be covered with 4’ x 12’ sheets of gypsum board. 
Four sheets of gypsum board are required to cover 
the ceiling (187 sq ft + 48 sq ft = 3.89, rounded to 4). 


A total of 14 sheets of 4’ x 12’ gypsum board are re- 
quired to cover the walls and ceiling of the bedroom 
(10 + 4 = 14 sheets). 


Wood Paneling. A typical sheet of wood 
paneling measures 4’ x 8’, with the 8’ dimension 
running in the direction of the grain. To calculate 
the number of sheets of wall paneling required 
for walls 8’ or less in height, the wall length is 
divided by 4 if the 8’ dimension of the panel is 
oriented vertically. For example, the number 
of sheets of paneling required for a living room 
measuring 13’-0” x 19’-6” can be calculated by 
first determining that the paneling is installed 
with the short dimension running horizontally 
(grain vertical). The number of sheets of paneling 
is obtained by calculating the wall length (13' + 


:19'-6" + 13’ + 19'-6" = 65 If) and dividing by 4, 


resulting in 16.25 sheets (65 If + 4 = 16.25 sheets) 
of paneling. Five percent waste is added, resulting 
in 17.06 sheets (16.25 sheets x 1.05 = 17.06 sheets) 
of paneling required. The total is rounded up 
to the next full sheet, making it necessary to 
purchase 18 sheets of paneling. 


Flooring. Most rooms and areas on floor plans 
are identified with a name, number, or code. The 
specifications or finish schedule corresponding 
with these identifiers indicates the types of 
floor finish materials to be installed. For large 
rooms or areas, the floor finish material is noted 
on the plans or on a specific detail that includes 
a note about the floor finish material. The 
amount of material required to finish a floor 
is determined by the total area to be covered 
in square feet or square yards, depending on 
the material specified. Quantity takeoffs for 
carpet and resilient flooring are calculated in 
square yards. 

For example, carpet for a 10'-6" x 9'-6" bed- 
room is calculated by determining the floor area 
of 99.75 sq ft (10'-6" x 9'-6" = 99.75 sq ft) and 
dividing by 9 to determine the number of square 
yards of carpet required. Eleven square yards of 
carpet are required (99.75 sq ft + 9 = 11.08 sq yd). 
Hardwood flooring and tile takeoffs are typically 
calculated in square feet. Any large openings 
such as stairwells are deducted during flooring 
takeoff calculations. 


Trim Members 


Finish materials and trim members are taken 
off in linear feet calculations or counted as in- 
dividual pieces. Trim members include various 
moldings, cabinets, doors, windows, and other 
specialty items. Specifications and schedules are 
often required to accurately perform quantity 
takeoffs for trim materials. 


Moldings. Moldings such as baseboard, casing, 
chair rail, and crown molding are taken off by 
the linear foot. The total linear feet of molding 
is determined from wall length dimensions on 
the floor plan. Tabulation is made for each type 
of molding required. 

Baseboard molding is calculated in linear feet as 
atotallength ofthe walls that create the perimeter 
of an area. Deductions are made for doors or large 
openings. The perimeters of all rooms are added 
and the total amount of baseboard required is de- 
termined. For example, the linear feet of baseboard 
molding required for a dining/living room area of a 
residence is based on the total linear feet of 54’-11” 
of walls (22’-9” + 6'-4" +674” + 9'-6" + 10’  54"- 11^). 
А minimum of 55” of baseboard is required 
for the rooms (with no allowances for doors or 


INTERIOR ELEVATION 
NUMBER 
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windows). Some additions may be necessary for 
fitting at the corners. 

Casing length depends on the width and 
height of each door or window opening. For 
2'-6" x 6’-8” door, casing is installed on each side 
(6'-8" x 2 = 13'-4"). A 7'-0” length is required 
at each side to allow for mitering at each top 
corner. А 3'-0" piece of casing is required across 
the top of the door opening to allow for mitering 
(depending on the casing width). The total door 
casing required is 17 lf (7' + 7' + 3' = 17 If). 


Cabinets. Interior elevation drawings and related 
schedules provide location, dimension, and finish 
information for cabinets. See Figure 11-15. 
Notations and codes on interior elevations 
relate to a cabinet schedule. A cabinet schedule 
indicates width, height, and depth of each 
cabinet. А cabinet schedule or detail is provided 
to a cabinet shop for shop-built cabinets. Material 
takeoff calculations for job-built cabinets include 
materials used to construct the cabinets such 
as particleboard, plywood, and exterior finish 
material(s). Specialized computer software may 
allow for the creation of shop drawings, plan 
drawings, quantity takeoffs, and cut sheets. 


CUT TO 
LENGTH REQ'D 


Figure 11-15. Interior elevations provide detailed information for cabinetry takeoff. 
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Doors. Door takeoff considerations include 
door type, height, width, thickness, material, 
hand (for swinging doors), transoms, hinge 
type and placement, lockset, fire rating, and 
door inserts such as louvers or lights. Doors are 
counted as individual units and similar doors 
are grouped together. 

The number of doors and jambs can be indi- 
vidually counted and totaled from floor plans. A 
door schedule is another source of door informa- 
tion. See Figure 11-16. 


Windows. The number of windows and frames 
can also be individually counted and totaled 
from floor plans. A window schedule is usually 
provided that is related to the floor plans and 
elevations to further describe the number and 
types of windows required. Window schedules 
denote manufacturer identification codes that 
represent window frame and glass types. 
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Figure 11-16. Door and window schedules indicate the 


sizes and types of doors and windows throughout a structure. 


MECHANICAL AND ELECTRICAL SYSTEMS 


Mechanical system takeoffs include all piping, 
fittings, ductwork, equipment, and fixtures. 
Electrical takeoffs include interior and exteri- 
or wiring, electrical equipment, and electrical 
finish materials. See Figure 11-17. Specific 
dimensions for piping, ductwork, and electri- 
cal wiring are not typically provided. Location 
dimensions are obtained from architectural 
and structural plan views and elevations. For 
commercial buildings, mechanical and elec- 
trical information may be shown on specific 
mechanical or electrical plans. Mechanical and 
electrical systems include equipment, piping, 
and wiring. 


Mechanical Systems 


Heating, ventilating, and air conditioning 
(HVAC) systems provide temperature control 
and air circulation requirements for living 
areas, offices, meeting rooms, classrooms, and 
work areas. Floor plans and mechanical plans 
show the information required for quantity 
takeoffs for HVAC systems. Specifications, 
general notations, and schedules contain 
information concerning manufacturer designs 
and equipment codes. For example, an exhaust 
fan schedule notes that exhaust fan 46 is 
manufactured by Harrington Company, and 
is model number HPC 1050. 


Piping. Mechanical system piping includes 
sanitary drainage and stormwater drainage 
piping, hot and cold supply water piping, 
natural gas piping, HVAC ductwork, and 
boiler piping if required. Isometric drawings 
are not typically provided with a set of 
prints for a small building. A plumbing 
contractor may be responsible for developing an 
isometric drawing. Isometric drawings may be 
provided on commercial buildings to help better 
visualize the installation. See Figure 11-18. 
Various modeling software systems are also 
useful for visualization of mechanical system 
installations. Takeoff for piping and ductwork 
is performed in linear feet for each type of pipe 
or duct required. 
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Wendy's International, Inc. 
Figure 11-17. Detailed electrical plans are included on commercial prints to assist in electrical material takeoff. 


For example, Room 109 ductwork is shown on 
a mechanical plan that has a scale of 4%” = 1'-0". 
Quantity takeoff begins by listing each individual 
type of duct required. Using an architect's scale, 
the linear feet of each type of pipe or duct can be 
calculated. The main portion of a 16" x 15" supply 
air duct is 14' long, and the return duct is 2' long. 
As with other portions of the drawings, each item 
is marked to note that it has been included in 
the takeoff to avoid double counting or possibly 
missing any item. Computer-generated plans may 
also have the functionality to determine various 
types, lengths, and quantities of ductwork, and 
they may integrate with production equipment 
that manufactures the necessary duct sections. 


SANITARY EOMETRIC. Equipment. Mechanical equipment such as 
furnaces, air conditioners, and hot water tanks are 
taken off of prints as individual units. Suppliers 
refer to the floor plans, notations, and specifications 
to ensure the proper loads are taken into account 
and manufacturer requirements are met. 

For example, water heater 43 (WH-3), 
manufactured by A.O. Smith, holds 75 gal. of 
Notations on the prints or in the ' water. The water heater has an input rating of 
specifications may specify minimum conduit 120,000 Btu/hr and an outlet temperature of 140°F, 
кнг reu conductors. and utilizes natural gas as a power source. 


Figure 11-18. Isometric piping diagrams provide 
information regarding pipe diameter, type, purpose, and 
fittings for quantity takeoff. 
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Electrical Systems 


An electrical equipment circuit schedule may 
be included as part of the electrical plans. The 
electrical equipment circuit schedule lists each 
piece of equipment and indicates the amount 
of electric power necessary, as well as circuit 
assignments. See Figure 11-19. Knowledge 
of the National Electrical Code? is important 
when performing quantity takeoff for electrical 
work, as spacing of junction boxes, receptacles, 
fixtures, and other electrical apparatus must be 
performed so as to meet NEC? requirements. 
Electrical takeoff also requires that the appro- 
priate length of cable and conductors of each 
type and size be provided for the job. Spe- 
cifications and notes on the electrical plans 
commonly state the electrical equipment and 
requirements for installation. 


Job-site conditions such as high ceilings or 
difficult to access work areas may increase 
electrical labor and installation costs. 


EGUIPMENT 4 CONNECTIONS 


UE 


i 

4 

1 
mamar е эп onf 2 [12 [12 1010) | 
BBC —  Á— — |] 


lel 
E 
O 
E 


Descr 


i 
nana 


uh 
idi 


| 


Ф 
8 


1 
$ 
; 
i 


S 


| 


{ 
ў 
{ 


Гал | 
[ea] 
ж 
р. 
ки 
кл 
EJ 
Гев | 
[че] 
| re | 
[29 | 
[25 | 
Ea 
EJ 
ES 
[же] 
m 
[жЕ 
ca 
EA 
EE 
m 


НН 
Ци 
3 

КЕЕ Hele ble ЕЕЕ EE 
[| | jel | | [оооео | || | | | [ою 
ШО ПЕШ е ИШ ЕЕ ЕЕ RE 
iTi T lel teloe | 
ТИШТИ ШШЕ 
k| bft] | ffs] 
ИШ БЕШИБЕ БЕ БЕ ЕБ ЕЕ ЕШ БЕ 


i 
| 
$ 
| 
[| lefe] | jeje] 
ШШ 
8 


EQUIPMENT SHALL BE PRBWRED BY EQUIPMENT SUPPLER. 
FIELD COMMECTIONS BY ELECTRICIAN 


(8) AL PUES он ССТ ЗО АМР AND ABOVE TO PE СР ANGLE TYPE 


Wendy's International, Inc. 


Figure 11-19. Information regarding electrical 
equipment and connections is commonly included in a 
schedule on the electrical plan. 


Equipment. A wide variety of electrical equip- 
ment is required for most electrical installations, 
including junction and switch boxes, switches, 
receptacles, luminaires (lighting fixtures), panel- 
board(s), and other specialty items. Each item is 
quantified similar to other types of equipment 
by listing each individual type of electrical 
equipment shown on a plan, tabulating the 
quantity of each item, and marking them off on 
the plans to determine an accurate quantity. As 
with other equipment, computer-generated plans 
may include the functionality to automatically 
calculate quantities of various types of electrical 
system items. 

For example, a light fixture plan showing 
Room 306 contains nine Type A luminaires, four 
Type K luminaires, and one Type Y luminaire. 
Five junction boxes are noted as J. In addition, 
five switches are shown near the entrance door. 
See Figure 11-20. 


Wiring. Takeoff of wiring and cabling for 
electrical work is done in a manner similar 
to pipe and ductwork takeoff. For manual 
takeoff, an architect’s scale in conjunction with 
plan dimensions and information is utilized 
to determine the approximate length of each 
electrical run. 
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Figure 11-20. Electrical floor plans are utilized for 
quantifying luminaires (light fixtures), switches, boxes, and 
wiring for takeoff. 


For example, Room 306 has luminaires spaced 
approximately 6' apart in both directions around 
the five junction boxes. Allowing 4' between a 
luminaire and the nearest junction box and an 
additional 1’ for each run between each luminaire 
and the junction box requires approximately 
45' (9 luminaires x 5’ = 45’) of cable to connect the 
luminaires to the junction boxes. Print notations 
indicate the type of each cable required. 


Refer to the CD-ROM in the back of the book for Chapter 11 Quick Quiz?and =~ 
related printreading and reference material. 
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Wiring calculations can become more 
complex when various circuits are made up 
and lengths of cable need to be determined 
for cable runs to panelboards. Locations of 
panelboards are determined from the electrical 
drawings and distances are calculated to each 
circuit run. Allowances are also made for 
ceiling heights, especially in commercial and 
multi-story buildings. 
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Мате Date 
True-False 
T F 1. Standard lumber length is based on a multiple of 8’. 
T F 2. The volume of concrete for a slab (in cubic feet) is determined by 


multiplying the surface area (in square feet) by the slab thickness (in feet) 
and dividing by 27. 


T F 3. A round pipe column shown on a print as 8 SCH 60 indicates an 8" 
diameter (nominal) schedule 60 pipe is used. 

D F 4. Approximately 4" should be allowed for the jamb and shim clearance 
for common windows. 

T F 5. A 4' x 8' wall sheathing panel covers 36 sq ft. 

T b 6. A square of shingles covers 100 sq ft. 

Т F 7. Junction boxes, receptacles, fixtures, and other electrical apparatus must 


be spaced in a manner that meets or exceeds the National Electrical 
Code? requirements. 


T F 8. Quantity takeoff for excavation is commonly calculated in square yards. 


ЇЇ F 9. Information concerning the type and design of concrete formwork is not 
provided on a typical set of prints. 


T F 10. Items such as girders, beams, engineered lumber, and trusses are 
counted as individual units on a quantity takeoff. 


Multiple Choice 


1. А ___ waste allowance is added to concrete calculations to allow for 
spillage during placement. 
A. 1% to 2% 
B. 3% to 5% 
C. 5% to 7% 
D. 10% 


453 


2. A(n) __ is the practice of reviewing contract documents only to 
determine quantities of material to be included in a bid. 


A. engineering improvement 
B. estimate 

C. takeoff 

D. calculation 


3. Snap tie quantities are calculated as a specified number of ties per... 
of wall area. 


A. foot 
B. square foot 
C. yard 
D. cubic yard 


4. The cross-section method of calculating the volume of material to be 
excavated from a site is used when the shape of the excavated area is 


A. irregularly shaped 
B. round 

C. rectangular 

D. triangular 


5. ___is the process of lowering high spots and filling in low spots of 


earth at a construction site. 
A. Excavating 
B. Trenching 
C. Shelling 
D. Grading 


6 


The amount of welded wire reinforcement required is based on the slab 


A. volume 
B. area 

C. thickness 
D. length 


7. Joist spacing and direction is noted on. . 
A. details 
B. sections 
C. floor plans 
D. elevations 


8. A(n) — line is а line connecting points on a topographical map where 
existing and planned elevations are equal. 
A. task 
B. zero 
C. apex 
D. contour 
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10. 


Hardwood flooring and tile quantity takeoffs are typically calculated in 
A. linear feet 
B. square feet 
C. square yards 
D. none of the above 


Trim moldings, such as baseboard, casing, chair rail, and crown 
molding, are taken off in _. 

A. linear feet 

B. square feet 

C. square yards 

D. cubic yards 


Structural lumber length is rounded up to the closest __/ dimension for 
purchasing. 


Rebar placement, spacing, and sizing are determined from ог 
sections. 


A multiplier of ___ is used to determine the actual number of joists 
required for a project when the joists are spaced 19.2” OC. 


A typical sheet of wood paneling measures — ' perpendicular to the 
direction of the grain and — " parallel to the direction of the grain. 


A cabinet ^X indicates width, height, and depth of each cabinet used 
on a project. 


and door schedules are the primary sources of information about 
doors. 


General contractors, specialty contractors, and material suppliers 
employ ___ who read prints and specifications to determine material 
quantities required for proper construction. 


A(n} ___ scale or plan dimensions are utilized to determine the 
approximate lengths of electrical runs from prints. 


. .is the division of a plot plan for large areas to be excavated ог 
graded into small squares. 


___ improvements are changes to a site that include footings, foundations, 
basements, and other below-grade work. 
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Rafters with a 4" in 12" pitch have a 12.65" run per foot. 


To calculate the linear feet of lumber for single top and bottom form 
plates on both sides of a wall, multiply the linear feet of the wall by 4. 


The amount of concrete required for a job site is specified in cubic feet 
measurements. 


4. Estimating and quantity takeoff refer to the same process. 


The approximate elevation at each corner of a grid is established by 
using the nearest contour line. 


One snap tie for each 4 sq ft of wall area is typically recommended for 
castin-place concrete walls. 


EIFS is a wood panel product that is fastened to wall framing members 
and painted. 


Bituminous and elastomeric roofing are taken off using the same 
method. 


The method for estimating the number of wall studs is the same as for 
any structural member with an on-center spacing. 


Quantity takeoffs for carpet and resilient flooring are calculated in 
square feet. 


Structural lumber length is rounded up to the closest __’ for purchasing. 


When calculating the number of roof sheathing panels required for a 
building, the roof area is divided by ___ to determine the number of 4’ x 
8' panels required. 


А(п) ___ denotes the size and type of patented forms, quantity of each, 
amount of fastening hardware, type and number of snap ties, and 
number of walers required for the specific job. 


Rebar is commonly priced at a cost per. of steel. 
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2. 


Concrete formwork uses takeoff calculations in linear feet or in square 
feet of — area. 


When calculating the number of metal studs required for a wall, а(п) 
... multiplier is used for 16" OC spacing. 


When calculating the number of linear feet of plate material for walls 
with double top plates, the sum of the wall lengths is multiplied by __. 


. А(п) is a horizontal member used to align and reinforce concrete 


formwork. 


Sill plate quantities are calculated by determining ће ___ of ће 
foundation walls. 


Interior. and related schedules provide location, dimension, and 
finish information for cabinetry. 


A waste factor of ___% is added for composition shingles. 


___ drawings indicate the form identification numbers of the 
manufacturer, type of formwork, placement, shoring and bracing 
information, form fastening system, and the proper form ties to use. 


Hardwood flooring and tile quantity takeoffs are typically calculated іп __ 
The common waste factor for mortar is _. 


Quantity takeoff for piping and ductwork is performed іп _ for each 
type of pipe or duct required. 


The roof of a building requires 33 TJI 55E joists cut to 35’-9” each. 
How many linear feet of joists are required? 


Two #12 THW copper conductors and one #12 grounding conductor 
are pulled in a 49’-9” run of 34" conduit, which is available in 10’ 
lengths. How many pieces of conduit are required? 
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3. A reflected ceiling plan for a room measuring 180” х 32’-0” contains 
eight 2’ x 4’ recessed ceiling luminaires (light fixtures). How many 2’ x 
4’ acoustical ceiling tile are required for the ceiling? 


4. Using the cross-section method, calculate the quantity of cut or fill 
(in cu yd) for a 120’ x 80’ grid with corners at elevations of 109.63’, 
96.31’, 104.92’, and 101.87’ requiring excavation to 100’. 


5. Using the average end area method, calculate the volume of excavation 
(in cu yd) of an 80' long excavation area that has a width of 35' at one 
end and 55” at the other end. Both ends require 15” of cut. 
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6. Calculate the amount of concrete (in cu yd) required for a wall 
measuring 6" thick by 50' long by 8' high. 


7. A 24' x 50’ floor area with a 4’ x 7’ stairwell opening is to be covered 
with plywood subfloor. Calculate the number of 4' x 8' plywood panels 
required (allow 7% for waste allowance]. 


8. A 45’ long by 8’ high wall requires double walers spaced 2’ apart on 
both sides. Calculate the amount of lumber (in linear feet) required for 
the walers (excluding overlap allowance]. 
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Мате 


l. 


2. 


4. 
5. 
6. 


7. 


9. 


Chapter 12 is a comprehensive examination based 
on Chapters 1 to 11. Construction materials and 

techniques and general printreading concepts are 
addressed in the final exam. 


Date 
A(n) — insulated panel consists of a layer of insulating foam between 
two OSB or plywood panels. 
A(n) ___ is a horizontal structural member installed above a door or 


window and used to distribute the weight from the structure above to 
either side of the opening. 


___ is steel wire, bars, or strands embedded in concrete to provide 
additional tensile strength to concrete structural members. 

A. Ductwork 

B. Structural subflooring 

C. Steel reinforcement 

D. Range 


___ are the vertical parts of a stairway. 


The notation #4 @ 15" indicates — " rebar spaced 15" apart. 


А(п) ___ is a wall-mounted electrical distribution cabinet containing 
overcurrent and short-circuit protection devices. 


A(n} ___ is an opening in a wall that allows rainwater to drain into the 
downspout and stormwater drainage system. 


Finished grade is shown on a plot plan with ___ contour lines. 


A. solid 

B. dashed 
C. dotted 
D. broken 


A(n) — is a unit that provides heating or cooling for a building. 
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10. Building. — specify types of materials that must be used for particular 
aspects of construction. 


T F 11. Downspouts should always be run on the outside of exterior walls. 


12. A(n) ___ can be added to concrete as an admixture. 


A. accelerator 

B. superplasticizer 
C. retarder 

D. all of the above 


13. A raised earth embankment is a(n} __. 
T k 14. Partitions are generally considered to be non-load-bearing. 
15. ___ are drawn to a larger scale to show the object more clearly. 
16. А(п) — plan shows the location of the house on a lot. 
17. ___ windows cannot be opened. 
T F 18. Door hand is the direction in which a door swings. 


19. ___ runs are electrical conductors that extend from the power source to 
the point of use. 


20. Building brick is also known аз _ brick. 


21. A(n) | isa brick ledge designed to support a load. 


22. . glass is nonshattering glass that has high impact resistance. 


23 


Stormwater and sanitary sewer piping, and electrical, telephone, and 
natural gas service are shown on a(n) plan. 


24. __ is an engineered wood product comprised of layers of wood 
members that are joined together with adhesive to form larger 
members. 

A. Oriented strand board (OSB) 

B. Parallel strand lumber (PSL) 

C. Glued laminated timber (glulam) 
D. Plywood 


n F 25. A construction joint is a groove made in a concrete slab to create a 
weakened plane and control the location of cracking. 


26. А(п) provides complete information on the type and size of doors 
specified. 


=] 
mn 
N 
A 


Cavity walls are brick walls made of two wythes with an air space 
between the wythes. 


T F 28. When a standard set of prints is utilized on several similar projects, 


architects show a variety of options and features that may or may not 
be used on a particular project. 


i F 
T r 
T F 
T F 
T F 


C—O 
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29. A. waste allowance is added to concrete calculations to allow for 
concrete spillage during placement. 
A. 1% to 2% 
B. 376 to 5% 
C. 5% to 7% 
D. 10% 


30. Interior doors generally require only two hinges. 


31. A typical sheet of wood paneling measures __’ perpendicular to the 
direction of the grain and ___’ parallel to the direction of the grain. 


32. Items such as girders, beams, engineered lumber, and trusses are 
counted as individual units on a quantity takeoff. 


33. A(n) — is a thin, moisture-resistant material placed over the ground 
or in walls to retard the passage of moisture into a building. 


34. ^ опа доог schedules are the primary sources of information about 
doors. 


35. The arrow on a cutting plane reference indicates the direction of sight 
for the section. 


36. ^ tiesare used to maintain spacing of form walls during concrete 
placement. 


37. A(n) — truss is a roof or floor truss that is supported by the top chord. 
A. top-loaded 


B. upper type 
C. underslung 


D. horizontal 


38. Air supply registers may be located in floors or walls. 


39. Dimensions оп а print show — . 
A. size 
B. location 
C. size relationship of parts 
D. all of the above 


40. The survey drawing provides a means of determining elevations from 
datum points or. . 


41. Walls of metal-framed buildings are strengthened by diagonal straps or 
the use of plywood or OSB sheathing at the corners. 


42. The abbreviation "NIC" means __. 
A. National Insulation Code 
B. not included in the contract 
C. notching in concrete 
D. near inside center 


43. is the distribution system for forced-air systems. 
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44. А(п) __ is the practice of reviewing contract documents only to 
determine quantities of material to be included in a bid. 
A. engineering improvement 
B. estimate 
C. takeoff 
D. calculation 


45. A(n) — stud is placed at each side of the rough window opening to 
support the header. 


T F 46. Floor plans showing room size and layout are drawn with the line of 
sight parallel to the floor. 


47. А cabinet __ indicates width, height, and depth of each cabinet used 
on a project. 


48. Cutting planes for sections are generally shown on... 


А. elevations 

B. floor plans 

C. details 

D. all of the above 


49. General contractors, specially contractors, and material suppliers 
employ ___ who read prints and specifications to determine material 
quantities required for proper construction. 


ii F 50. Exterior elevations show complete kitchen details. 
51. A cant strip is — in cross section. 
А. square 


B. rectangular 
C. triangular 
D. oval 


52. The isa value used to indicate the ability of a material to resist heat 
flow. 


53. The on doors and walls indicates the amount of time these building 
components.can withstand fire without structural failure. 


T F 54. Elevations may be either interior or exterior. 


55. Trim moldings, such as baseboard, casing, chair rail, and crown 
molding, are taken off in. . 
A. linear feet 
B. square feet 
C. square yards 
D. cubic yards 


56. Dimension lines are terminated by — lines. 


T F 57. A floor drain always requires the pumping action of a sump pump. 
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58. The — is the highest point of a gable roof. 


59. When installed along the bottom edges of floor joists, resilient furring 
— reduce sound transmission between adjoining floors. 


60. The — size is the dimension of a piece of lumber before it is dried and 
surfaced. 


61. A(n) __ door is a door that swings in two directions. 
62. Anchor bolts are used to secure gypsum board to wood or metal studs. 


63. A ___° angle is formed between the axes in isometric drawings. 


A. 60 
В. 90 
С. 120 
D. 180 


64. A surveyor's tape measure is divided into tenths and hundredths of a(n) 


65. A brick- building is essentially a frame building covered with brick. 


66. The cross-section method of calculating the volume of material to be 
excavated from a site is used when the shape of the excavated area is 


A. irregularly shaped 


B. round 
С. rectangular 
D. triangular 
67. А double top — is the top member of an interior partition. 
68. ___ walls provide additional structural support to prevent building 


failures under unusual loading such as earthquakes or wind storms. 
69. Wall cabinets may have adjustable shelves. 
70. A square of shingles covers 100 sq ft. 


71. Orthographic projections are also referred to as. drawings. 
A. multiview 
B. pictorial 
С. isometric 
D. oblique 


72. A(n) _ dimension locates a particular feature in relation to another 
feature. 


73. When there is a conflict between the information shown on the prints 
and the specifications, the specifications are to be followed. 


74. Acoustical ceilings must be suspended to prevent sound transmission. 
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75. . is rough, irregular stone that is used as fill or to provide a rustic 
appearance. 
A. Ashlar 
B. Squared stone 
C. Rubble 
D. Cast stone 


76. Isolation joints are also known as ___ joints. 
Т F 77. Windows and doors are difficult to design into metal-framed buildings. 


78. Brick veneer is _ wythe(s) thick. 


79. The amount of welded wire reinforcement required is based on the slab 


А. volume 
B. area 

C. thickness 
D. length 


80. A(n) — mitre is a type of joint used at the outside corners of adjoining 
stone members in which the corners are trimmed flat at the ends to 


prevent the ends from splitting. 


81. A(n]. block is the logical place to begin reading a set of prints. 
82 


e 


Hardwood flooring and tile quantity takeoffs are typically calculated 
Ie 
A. linear feet 

B. square feet 
C. square yards 


D. none of the above 


T E 83. The Description of Materials form is used mainly to provide information 
on which to base a mortgage loan. 


| F 84. Polymer trim members are attached to a building using mastic and 
mechanical fasteners. 


85 
86 


A W14 x 34 steel beam weighs — pounds per running foot. 


A. tile is a clay masonry unit with one face colored and glazed, and 
is used for load-bearing applications. 

А. mosaic 

B. structural facing 

C. clay facing 

D. quarry 


T F 87. The title block provides general information about the set of prints 
including the name of the architect. 


T F 88. Complete specifications cover the ordering of specific materials, 
suitable options, and equivalent products. 
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89. cable is a single or multiconductor electrical assembly, with or 
without an overall jacket. 


90. Based on the National Electrical Code®, electrical wall outlets must be 
spaced no more than. apart, measured along the wall. 


91. Outline specifications do not tell how material is to be applied. 


92. Snap tie quantities are calculated as a specified number of ties per 
of wall area. 
A. foot 
B. square foot 
C. yard 
D. cubic yard 


93. Extension lines define size or 


94. А(п) — line is an aligning mark on a print that is used when a 
drawing is too large to be contained on one sheet. 
А. dimension 
B. match 
C. section 
D. extension 


95. Small remodeling jobs should have specifications. 


96. The letter "E" in a title block on a set of prints denotes engineering 
drawings. 


97. Medium density plywood (MDO) is used for concrete forming material. 
98. The actual size of a 2 x 4 stud is  . 


99. The most commonly used scale for working drawings is. . 
A. 1” = 10” 
B. V4" = 17-0” 
C. 1-0" = ws" 
D. 1’-0” = и" 


100.When referring to welded wire reinforcement, the letter “___” is used 
to designate smooth wire and the letter" — " is used to designate 
deformed wire. 
A.W; D 
В. М; 5 
CSD 
DADIS 
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Abbreviations 470 
Symbols 
Architectural Symbols 474 
Plot Plan Symbols 475 


Architectural Graphic Symbols 476 


Electrical Symbols 477 

Plumbing Symbols 479 

HVAC Symbols 481 
Alphabet of Lines 482 
Concrete 


Common Stock Sizes of 
Welded Wire Reinforcement 483 


Standard Rebar Sizes 483 
Concrete Estimating Table 484 
Admixtures 484 
Standard Lumber Sizes 485 


Metric Lumber and Panel Sizes 485 


Structural Steel 

Structural Steel Shapes 486 
American Standard Channels 486 
Wide-Flange Shapes— 
Dimensions for Detailing 487 
Angles (Equal Legs) — 
Dimensions for Detailing 488 
Angles (Unequal Legs) — 

. Dimensions for Detailing 488 
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Masonry 
Brick 489 
Concrete Masonry Units 489 
Masonry Wall Standard 
Size Face and Building Brick 490 
Electrical 
Power Formulas— 19, 36 491 


Voltage Drop Formulas— 10, 36 ___49] 


Raceways 492 
Cables 492 
Fuses and ITCBs 492 
Common Electrical Insulations ___ 492 
Measurement 
Decimal Equivalents of an Inch ___ 493 
Decimal and Metric Equivalents ___493 
Decimal Equivalents of a Foot —— 494 
Area— Plane Figures 495 
Volume — Solid Figures 495 
Sketching 
Sketching Isometric Drawings 496 
Sketching Skewed Surfaces 
on lsometric Drawings 497 
Sketching Isometric Circles 498 


Sketching Perspective Drawings —— 499 
Sketching Multiview Drawings 500 


470 


Printreading for Residential and Light Commercial Construction 


ABBREVIATIONS... 


Term 


Abbreviation 


Abbreviation 


A 


above 

above finished floor 
above surface of floor 
access 

access panel 
acoustic 

acoustical plaster ceiling 
acoustical tile 
adjacent 

adjustable 

aggregate 

air circulating 

air conditioner 

air conditioning 


alloy 

alloy steel 

alternate 

alternating current 

aluminum 

ambient 

American National 
Standard 

American National — 
Standards Institute 


American Steel Wire `| 


Gauge 
American Wire Gauge 
ampere TE 
anchor 
anchor bolt 
appearance 
apartment 
approximate 


architectural 
architecture 
area 

area drain 

as drawn 
asphalt 
asphalt roof shingles 
asphalt tile 
automatic - ~ 
auxiliary 
avenue 
azimuth 


barrier 

barrier, moisture 
vapor-proof - 

barrier, waterproof 

basement 

bathroom 

bathtub 

batten 

beam 

bearing 

bearing plate - 


bedroom 
below 


Abbreviation 


AC or ACST 
APC 

AT. or ACT. 
ADJ 

ADJT or ADJ 
AGG or AGGR 
ACIRC 

AIR COND 
A/C or 

AIR COND 
ALY 


AMER NATL 
STD 


ANSI 


ASPHRS 
AT. 
AUTO. 
AUX 
AVE 


bench mark 
beveled 
beveled wood siding 
bituminous 
blocking 

board 

board foot 
boiler 
bookcase 
bookshelves 
boulevard 
boundary. 
brass 

breaker 

brick 

British thermal unit 
bronze 

broom closet : 
building 
building line 
built-in 

built-up roofing 


C 


cabinet 
cable 


| canopy 


caulking 
cantilever 
cased opening 
casing 

cast iron 

cast iron pipe 
cast steel 
cast stone 
catch basin 
caulking 
caulked joint 
cavity 


| ceiling 
| cellar 


cement 
cement floor 
cement mortar 
center - 
centerline 
center matched 
center-to-center 
central 

ceramic 
ceramic tile 


| ceramic-tile base # 
ceramic-to-metal (seal)  : 
| chamfer — ee 


channel 
check valve 
chimney 
chord 

cinder block 
circle 

circuit 

circuit breaker 


circuit interrupter 


BM 
BVL or BEV 


BLR 


CANV 


CST or CS 
CB 

CK or CLKG 
CLKJ 


CTR 


circumference 
cleanout 

cleanout door 

clear 

clear glass 

closed circuit television 
closet 


coaxial 

cold air 
cold-rolled 
cold-rolled steel 
cold water 
collar beam 
column 

color code 
combination 
combustible 
combustion 
common 
composition 
concrete 
concrete block 


concrete floor 


concrete masonry unit 
concrete pipe 
concrete splash block 
condenser 

conductor 

conduit 

construction 
construction joint 


continuous 
contour 


| contract 


| contraction joint 


contractor 
conventional 
copper 
corner 
cornice 
corrugate 
counter 
county 
cubic 


| cubic feet 


cubic foot per minute 


' cubic foot per second 
| Cubic inch 


cubic yard 
current — 
cutoff 

cutoff valve 
cut out Е 


О 


damper | 
datum 
decibel 
degree 


CMU 


CONSTR JT 
CONT 


CFM 


Abbreviation 
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Term 


Abbreviation 
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Abbreviation 


degree 
depth 
design 
detail 
diagonal 
diagram 
diameter 
dimension 
dimmer 
dining room 


direct current 
direction 
disconnect 
disconnect switch 
dishwasher 
distribution panel 
divided 

door 

door stop 

door switch 
dormer 
double-acting 


double-hung window 

double-pole double-throw 

double-pole double- 
throw switch 

double-pole single- 
throw 

double-pole single- 
throw switch 

double-pole switch 

double-strength glass 

down 

downspout 

dozen 

drain 

drain tile 

drawer 

drawing 

dressed and matched 

drip cap 

drop in pipe 

dryer 

drywall 

dwelling 


each 

east 

elbow 

electric or electrical 
electrical metallic tubing 
electric operator 
electric panel 
electromechanical 
elevation 

enamel 

end-to-end 
entrance 
equipment 
equivalent 
estimate 

example 


DTL or DET 

DIAG 

DIAG 

DIA or DIAM 
DIM. 

DIM. or DMR 
DR or 


DPDT SW 
DPST 


DPST SW 


ELB 

ELEC 

EMT 

ELECT. OPR 


ELEV or EL 
ENAM 

EtoE 

ENTR or ENT 
EQPT 

EQUIV 

ES 

EX 


excavate 
exchange 
exhaust 
exhaust vent 
existing 
expanded metal 
expansion 
expansion joint 
exterior 

exterior grade 


F 


face brick 
faceplate 
Fahrenheit 
fiberboard, solid 
finish 

finish all over 
finish grade 
finish one side 
finish two sides 
finished floor 


firebrick 
fireplace 
fireproof 

fire resistant 
fixed transom 
fixed window 
fixture 
flashing 
floor 

floor drain 
flooring 
fluorescent 
flush 

foot or feet 
footing 
foundation 
frame 
frostproof hose bibb 
full scale 

full size 
furnace 
furred ceiling 
furring 

fuse 

fuse block 
fusebox 
fuseholder 
fusible 


G 


gallon 

gallon per hour 
gallon per minute 
galvanized 
galvanized iron 
galvanized steel 


garage 
gas 

gate valve 
gauge 


EXCA or EXC 


FBDS 


FNSH FL 
FBRK or FBCK 
FPL or FP 
FP or FPRF 


FX WDW 
FIX. or FXTR 
FLG or FL 
FLR or FL 
FD 

FLR or FLG 
FLUR or FLUOR 
[aL 

FT 

FTG 

FND or FDN 


GV or GALV 
Gl or GALVI 


general contractor 

girder 

glass 

glass block 

glaze 

glued laminated 

grade 

grade line 

gravel 

grille 

gross weight 

ground 

ground (outlet) 

ground-fault circuit 
interrupter 

ground-fault interrupter 

gypsum 

gypsum board 

gypsum-plaster ceiling 

gypsum-plaster wall 

gypsum sheathing board 

gypsum wallboard 


H 

hardboard 

hardware 

header 

heat 

heated 

heater 

heating 

heating, ventilating, and 
air conditioning 

height 

hexagon 

high density overlay 

high point 

highway 

hinge 

hollow-core 

hollow metal door 

honeycomb 

horizontal 

horsepower 

hose bibb 

hot air 

hot water 

hot water tank 

humidity 


illuminate 
incandescent 
inch 

inch per second 
inside diameter 
install 

insulation 
interior 

iron 


J 


jamb 
joint 
joist 


GEN CONT 
G 

GL 

GLB or GL BL 


HNYCMB 


INSTL 

INS or INSUL 
INT 

| 


JB or JMB 
JT 
J 
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_.. ABBREVIATIONS... 


Term 


Abbreviation 


Abbreviation 


K 


kiln dried 
kitchen 


Е 


laminate 


laminated veneer lumber 


landing 
lateral 

lath 

laundry 
laundry tray 
lavatory 
leader 

left hand 
length 


length overall 
level 

library 

living room 
light 

light switch 
limestone 
linen closet 
line 

lining 
linoleum 
linoleum floor 


lintel 

living room 
local 

long 
louver 

low point 
lumber 


main 

makeup 
manufactured 
marble 

masonry 
masonry opening 
material 
maximum 
median 

medicine cabinet 
medium 

medium density overlay 
meridian 

metal 

metal anchor 
metal door 

metal flashing 
metal threshold 
mineral 

minimum 

mirror 
miscellaneous 
miter 

mixture 

modular 


KD 
K, KT, or KIT. 


LVR or LV 
LP 
LBR 


MRB or MR 
MSNRY 

MO 

MTL or MATL 
MAX 


molding 


mortar 
mulion 


National Electrical 
Code 

National Electrical 
Safety Code 

natural grade 

negative 

noncombustible 

north 

nosing 

not to scale 

number 


О 


obscure glass 
octagon 

on center 
one-pole 
opening 


open web joist 


opposite 
optional 
ordinance 
oriented strand board 
outlet 

outside diameter 
out-to-out 
overall 
overcurrent 
overcurrent relay 
overhead 


P 


paint 

panel 

pantry 

parallel 

parallel strand lumber 
partition ! 
passage 

penny (nails, etc.) 
perimeter 
perpendicular 

per square inch 
phase 

piping 

plaster 

plastered opening 
plate 

plate glass 


plate height 
platform 
plumbing 
plywood 

point 

point of beginning 
polyvinyl chloride 


MLD or MLDG 
MOR 
MULL. 


(—) or NEG 
NCOMBL 
N 

NOS 

NTS 

NO. 


OBSC GL 


OH or OVHD 


PNT 


PSI 
PH 
RP 
PLAS or PL 


PLGL 


porch 

pound 
power 

power supply 
precast 
prefabricated 
prefinished 
property 
property line 
pull chain 
pull switch 
pump 


Q 


quadrant 
quarry tile 
quarry tile base 
quarry tile floor 
quarter 
quarter-round 


radiator 

radius 

raised 

random 

range 

receptacle 
recessed 

recessed ceiling 
rectangle 

redwood 

reference 

reference line 
reflected 
refrigerator 

register 

reinforce or reinforcing 
reinforced concrete 
reinforcing steel 
reinforcing steel bar 
required 

retaining 

revision 

revolution per minute 
revolution per second 
right hand 

riser 

road 

roof 

roof drain 

roofing 

room 

rough 

rough opening 


rough-sawn 
round 
rubber 
rubber tile 
rustproof 


S 


saddle 


P 

LB 

PWR 

PWR SPLY 
PRCST 

PFB or PREFAB 


RAD or RDTR 
R or RAD 
RSD 

RDM 


REF or REFR 
REG or RGTR 
RE or REINF 


RGH OPNG 
RS 

RND 

HBR 

RBT or R TILE 
RSTPF 


SDLor S 


Abbreviation 


safety 

sanitary 

S-beam 

scale Se 

schedule SCH or 
SCHED 

screen SCN, SCR, 

or 

SCRN 

screen door SCD 

screw SCR 

scuttle S 

Section SEC or SECT. 

select SEL 

self cleaning SLFCLN 

self-closing SELF CL 

service SERV or 
SVCE 

sewer SEW. 

sheathing SHTH or 

SHTHG 

sheet SHT or SH 

sheeting 

sheet metal 

shelf and rod 

shelving 

shingle 

shiplap 

shower 

shower and toilet 

shower drain 

shutter 

siding 

sidelight 

sillcock 

single-phase 

single-pole 

single-pole double-throw 

single-pole double throw 

Switch SPDT SW 
single-pole single-throw SPST 
single-pole single- 
throw switch 

single-pole switch 

single-strength glass 

single-throw 

sink 

Skylight 

sliding door 

slope 

soffit 

soil pipe 

Soil stack 

solid core 

soundproof 

south 

specific 

specification 

splash block 

square 

square feet 


SPST SW 


.  . ABBREVIATIONS 


Term Abbreviation 
square inch 
Square yard 
stack 
stained 
stainless steel 
stairs 
stairway 
standard 
steel Smor Sil 
steel sash SS 
stone STN 
storage STO or STG 
street 
structural 
Structural Clay Products 

Research Foundation 
structural clay tile 
structural glass 
supply 
survey 
suspended 
Switch 


T 


telephone 

television TV 
temperature TEMP 
tempered plate glass TEM PL GL 
terra cotta 

terazzo 

thermostat 

thick 

threshold 

tile base 

tile drain 

tile floor 

timber 

toilet 

tongue-and-groove 

top of curb 

township 

tread 

typical 


U 


underground 
unexcavated UNEXC 
unfinished UNFIN or UNF 
unit heater UH 
unless otherwise 

specified UOS 
untreated UTRTD 
utility U or UTIL 
utility room UR or U RM 


V 


vacuum 


SQ IN. 
SQ YD or SY 


UGND 


valley 
valve 
variance 
vent 

vent hole 
ventilate 


ventilating equipment 


vent pipe 
vent stack 
vertical 
vestibule 
vinyl tile 
vitreous tile 
void 

volt 

voltage 
voltage drop 
volt amp 
volume 


үү 


wainscot 


walk-in closet 
wall 

wallboard 

wall receptacle 
warm air 
washing machine 
water 

water closet 
water heater 
water line 

water meter 
waterproof 
water-resistant 
watt 
weatherproof 
weather-resistant 
weatherstripping 
weep hole 


welded wire reinforcement 


west 

white pine 
wide 
wide-flange 
window 

wire glass 
wood 

wood frame 
wrought iron 


Y 


yard 
yellow pine 


Z 
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Abbreviation 


VT or V TILE 
VIT TILE 
VD 


VD 


VOL 


WSCT, 
WAIN., or WA 
WIC 


WDO 
WG or W GL 
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ARCHITECTURAL SYMBOLS. ... 


Material Elevation Plan Section 


BAN AN 


SAME AS PLAN VIEWS 


FIREBRICK 


LIGHTWEIGHT 


Concroto SAME AS PLAN VIEWS 


Concrete 
Masonry 
Unit 


CUTSTONE RUBBL 


Uu 


CAST STONE (CONCRETE) 


CAST STONE RUBBLE OR 


CUT STONE 
(CONCRETE) CUT STONE 


WOOD STUD 


W 


SIDING PANEL REMODELING 


METAL LATH AND PLASTER 


SOLID PLASTER 


Plaster 


LATH AND 
PLASTER 


Roofing SAME AS ELEVATION 


GLASS BLOCK GLASS BLOCK 


Appendix 475 


... ARCHITECTURAL SYMBOLS 


Material Elevation Section 


CERAMIC TILE 
Facing H LARGE SCALE 
Tile 


CERAMIC TILE 
SMALL SCALE 


Structural 
Clay Tile l SAME AS PLAN VIEW 


LOOSE FILL OR BATTS 


insulation 


SAME AS PLAN VIEWS 


Sheet Metal OCCASIONALLY 
Flashing INDICATED BY NOTE 


Metals Other INDICATED BY NOTE STEEL CAST IRON 


SAME AS ELEVATION : 
Than Flashing OR DRAWN TO SCALE ct 222m777Z7 


ALE AL BRONZE 
SC ALUMINUM OR BRASS 


e 2 

REBAR 
Structural INDICATED BY NOTE А 
Steel OR DRAWN TO SCALE |. І / 
SMALL LARGE 
SCALE SCALE 


PLOT PLAN SYMBOLS 


WALK ELECTRIC 


NORTH FIRE HYDRANT SERVICE 


POINT OF — ———— |MPROVED NATURAL 
BEGINNING (POB) MAILBOX — —— —— "ROAD GAS LINE 


UTILITY METER 
OR VALVE 


POWER POLE 
AND GUY 


LIGHT STANDARD 


MANHOLE 


TREE 


BUSH 


TRAFFIC SIGNAL | 77777773 HEDGE ROW 


STREET SIGN 


e— FENCE 


UNIMPROVED 
ROAD 
BUILDING 
LINE 
PROPERTY 
LINE 
PROPERTY 
LINE 


TOWNSHIP 
LINE 


WATER LINE 
TELEPHONE 
LINE 


NATURAL 
GRADE 


FINISH 
GRADE 


EXISTING 
ELEVATION 
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ARCHITECTURAL GRAPHIC SYMBOLS 


Doors 
— С ] je TAS 
Interior Exterior French 
| — UL L—7j— —  _ 
| Bifold Siang 


Accordion . Cased Opening 


Double-Acting 


Windows 


Double-Hung Casement Awning 


-—--—- m m ‘m m 


Sliding 


Hopper 
Jalousie Bow Bay 


Miscellaneous Symbols 


SECTION NUMBER 


>С ! DETAIL NUMBER 
| d | | 
SHEET NUMBER | 
DIRECTION SHEET NUMBER 
OF SIGHT 


Level Line | Window | 
or Datum Designation Column Reference Grid 
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ELECTRICAL SYMBOLS... 


Lighting Outlets Convenience Outlets Switch Outlets 


SINGLE RECEPTACLE OUTLET O 


OUTLET BOX 
AND INCANDESCENT -О- e SINGLE-POLE SWITCH 


LIGHTING FIXTURE 


00 


CEILING WALL. 


DUPLEX RECEPTACLE OUTLET- -€3 
120 V 


INCANDESCENT DOUBLE-POLE SWITCH 


TRACK LIGHTING 


m 


TRIPLEX RECEPTACLE OUTLET- = 
240 V 


SPLIT-WIRED DUPLEX =, 
RECEPTACLE OUTLET 


THREE-WAY SWITCH 


a 


BLANKED OUTLET © © 


FOUR-WAY SWITCH 


> 


SPLIT-WIRED TRIPLEX = 
RECEPTACLE OUTLET 


DROP CORD (0) 


AUTOMATIC DOOR SWITCH 


о 


EXIT LIGHT AND OUTLET = = 
BOX. SHADED AREAS TET 
DENOTE FACES. = с 


SINGLE SPECIAL-PURPOSE O 
RECEPTACLE OUTLET 


DUPLEX SPECIAL-PURPOSE AY KEY-OPERATED SWITCH 


RECEPTACLE OUTLET 


x 


OUTDOOR POLE-MOUNTED 
FIXTURES СУС 


uon ).0) 0 


RANGE OUTLET ÆR CIRCUIT BREAKER 


8 


JUNCTION BOX Оо) © 


WEATHERPROOF 
CIRCUIT BREAKER 


SPECIAL-PURPOSE 
CONNECTION ~@ ow 


CLOSED-CIRCUIT 
TELEVISION CAMERA = 


CLOCK HANGER RECEPTACLE -© 


: 


LAMPHOLDER © O 


WITH PULL SWITCH DIMMER Som 


MULTIPLE FLOODLIGHT Y Y Y 


ASSEMBLY REMOTE CONTROL SWITCH S Б 


FAN HANGER RECEPTACLE 


WEATHERPROOF SWITCH S Е 


© 
FLOOR SINGLE RECEPTACLE 
OUTLET Ө 


EMERGENCY BATTERY PACK z | 
WITH CHARGER p 


FUSED SWITCH S А 


FLOOR DUPLEX RECEPTACLE Be 


INDIVIDUAL 
FLUORESCENT Fixture СОЛ LOF | ойт!ЕТ 


FLOOR SPECIAL-PURPOSE W 


WEATHERPROOF FUSED е 
OUTLET e 


OUTLET BOX AND SWITCH 
FLUORESCENT 


LIGHTING TRACK FIXTURE 


UNDERFLOOR DUCT AND 

"— JUNCTION BOX FOR ТЕРГЕ, TIME SWITCH = 
DOUBLE, OR SINGLE D 

FLUORESCENT (OI I ]| SYSTEM AS INDICATED BY 

FIXTURE NUMBER OF PARALLEL LINES 


CEILING PULL SWITCH ©) 


Busducts and Wireways 


SURFACE-MOUNTED 
FLUORESCENT FIXTURE OJ 20 


SERVICE, FEEDER, 


OR PLUG-IN [В| [B] [B] 


BUSWAY 


SWITCH AND SINGLE 
RECEPTACLE a 


Panelboards SWITCH AND DOUBLE =, 
= 


RECEPTACLE 


CABLE THROUGH 


LADDER OR [c] Jc] [©] 


CHANNEL 


FLUSH-MOUNTED 


PANELBOARD =o, 
AND CABINET 


A STANDARD SYMBOL WITH (rap 
AN ADDED LOWERCASE 
SUBSCRIPT LETTER IS =S 


SURFACE-MOUNTED S USED TO DESIGNATE A 
LBOARD l WIREWAY iw] iw| w VARIATION IN STANDARD 
AND CABINET =! EQUIPMENT = 2: 
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.. ELECTRICAL SYMBOLS 


E Underground Electrical Panel Circuits 
Commercial and Distribution or Electrical ше сура 
Industrial Systems Lighting Systems 


PAGING SYSTEM DEVICE LIGHTING PANEL рз 
MANHOLE 


ИТ y POWER PANEL ГГ 


SYSTEM DEVICE 


ИПРНЕ WIRING—CONCEALED — —— 


COMPUTER DATA IN CEILING OR WALL 


SYSTEM DEVICE 
TRANSFORMER- WIRING—CONCEALED T 
MANHOLE OR VAULT IN FLOOR 


PRIVATE TELEPHONE А 
SYSTEM DEVICE 
WIRING EXPOSED 


TRANSFORMER PAD 


SOUND SYSTEM +— 
HOME RUN TO 


PANELBOARD 
UNDERGROUND Indicate number of circuits 


FIRE ALARM FACP DIRECT BURIAL CABLE by number of arrows. Any 


CONTROL PANEL circuit without such designation 


indicates a two-wire circuit. For 
м 7 а greater number of wires indicate 
Signaling System UNDERGROUND as follows: —/—/—/— (3 wires) 


Outlets for DUCT LINE aon А 
Residential Systems +tH- (4 wires), etc. 


STREET LIGHT 

STANDARD FED FROM FEEDERS 

UNDERGROUND CIRCUIT Use heavy lines and 
designate by number 


Above-Ground corresponding to 
Electrical Distribution ата 
or Lighting Systems 


PUSHBUTTON 


WIRING TURNED UP = — 5] 


BELL AND BUZZER 


COMBINATION STREET LIGHT WIRING TURNED DOWN — — — — e 


AND BRACKET 


GENERATOR 


COMPUTER DATA OUTLET PRIMARY CIRCUIT 


BELL RINGING MOTOR 


TRANSFORMER 


00 
EI 


SECONDARY CIRCUIT 


INSTRUMENT (SPECIFY) 
ELECTRIC DOOR OPENER DOWN GUY 


TRANSFORMER 


aE 


HEAD GUY 
CONTROLLER 


TELEVISION OUTLET SIDEWALK GUY EXTERNALLY-OPERATED 


DISCONNECT SWITCH 


THERMOSTAT 


E] 
a 
oF 
m 
«4 
[ar 
[>] 
© 


SERVICE WEATHERHEAD PULL BOX 


Fixtures... 


STANDARD BATHTUB 


OVAL BATHTUB 


WHIRLPOOL BATH 


SHOWER STALL 


SHOWER HEAD 


TANK-TYPE 
WATER CLOSET 


WALL-MOUNTED 
WATER CLOSET 


FLOOR-MOUNTED 
WATER CLOSET 


LOW-PROFILE 
WATER CLOSET 


BIDET 


WALL-MOUNTED URINAL 


J 


| 


ма 
0 
0 
0 
U 
0 


4 


FLOOR-MOUNTED URINAL с? 


TROUGH-TYPE URINAL 


WALL-MOUNTED LAVATORY LJ 


PEDESTAL LAVATORY 


CORNER LAVATORY 


FLOOR DRAIN 


FLOOR SINK 


PLUMBING SYMBOLS... 


„Fixtures 


LAUNDRY TRAY 


BUILT-IN SINK 


DOUBLE OR TRIPLE 
BUILT-IN SINK 


COMMERCIAL 
KITCHEN SINK 


SERVICE SINK 


CLINIC SERVICE SINK 


FLOOR-MOUNTED 
SERVICE SINK 


DRINKING FOUNTAIN 


WATER COOLER 


HOT WATER TANK 


WATER HEATER 


METER 


HOSE BIBB 


GAS OUTLET 


GREASE SEPARATOR 


GARAGE DRAIN 


FLOOR DRAIN WITH 
BACKWATER VALVE 


SOIL, WASTE, OR 
LEADER—ABOVE GRADE 


SOIL, WASTE, OR 
LEADER—BELOW GRADE 


VENT 


COMBINATION 
WASTE AND VENT 


STORM DRAIN 


COLD WATER 


EE g4s4-0 © &GONhO( |[ 


Appendix 


CHILLED DRINKING 
WATER SUPPLY 


CHILLED DRINKING 
WATER RETURN 


HOT WATER 


HOT WATER RETURN 


SANITIZING HOT WATER 
SUPPLY (180° F) 


SANITIZING HOT WATER 
RETURN (180° F) 


DRY STANDPIPE 


COMBINATION 
STANDPIPE 


MAIN SUPPLIES 
SPRINKLER 


BRANCH AND HEAD 
SPRINKLER 


GAS—LOW PRESSURE 


GAS—MEDIUM 
PRESSURE 


GAS—HIGH PRESSURE 
COMPRESSED AIR 
OXYGEN 

NITROGEN 

HYDROGEN 

HELIUM 

ARGON 

LIQUID PETROLEUM GAS 
INDUSTRIAL WASTE 
CAST IRON 

CULVERT PIPE 

CLAY TILE 


DUCTILE IRON 


REINFORCED 
CONCRETE 


DRAIN—OPEN TILE OR 
AGRICULTURAL TILE 


479 


480 


BUSHING 
CAP 


REDUCING CROSS 


STRAIGHT-SIZE 
CROSS 


CROSSOVER ` 
45° ELBOW 


90° ELBOW 


ELBOW— 
TURNED DOWN 


ELBOW— ` `; 
TURNED UP 


BASE ELBOW © 
DOUBLE-BRANCH 
ELBOW | 
LONG-RADIUS 
ELBOW 
REDUCING ELBOW - 
SIDE OUTLET 
ELBOW— 


OUTLET DOWN 


SIDE OUTLET . ..- 
ELBOW— 


STREET ELBOW 


CONNECTING — 
PIPEJOINT . 


EXPANSION JOINT | 
LATERAL 


ORIFICE FLANGE 


BELL & 
FLANGED SCHEWED SPIGOT 
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.. -PLUMBING SYMBOLS 


Pipe Fitting and Valve Symbols 


FLANGED SCREWED ВЕ! L& 


кт 


REDUCING FLANGE | A 7- 

BULL PLUG | -D © 

PIPE PLUG E C 

CONCENTRIC © || 

REDUCER i 

ECCENTRIC. | 

REDUCER Tu NIS 

SLEEVE . Т MESE Ж. 

STRAIGHT-SIZE = 

TEE Fa Wr + ste 

TEE—OUTLETUP OH | 24 | 30€ 

D E 

= 

DOUBLE-SWEEP ` ` 

c 0 ГЕП 

REDUCING TEE К ТШ 
| в 4 6 4 6 4 

SINGLE-SWEEP — |1—d 1—7 

TEE УЗ. таг 

SIDE OUTLET TEE— T 

OUTLET DOWN | HSH H&H >e 

SIDE OUTLET TEE— 

OUTLET UP PREA 

UNION — К NEN 

ANGLE | i 

CHECK VALVE 

ANGLE GATE - 

АВЕ б К 

ELEVATION 

ANGLE GATE -` 

VALVE—PLAN GHG 

ANGLE GLOBE  - 

VALVE— 

ELEVATION 

ANGLE GLOBE 

VALVE—PLAN Ct | et 


BELL & 


FLANGED. SCREWED сагу 


AUTOMATIC 

BYPASS VALVE 

AUTOMATIC 

REDUCING VALVE 

STRAIGHT CHECK 

VALVE Km ws 
COCK JO ЕНЕ ЕЗ 
DIAPHRAGM VALVE 4a ay 
FLOAT VALVE IDA nq 

GATE VALVE Jpqr |< | 
MOTOR-OPERATED | 

GATE VALVE I 

GLOBE VALVE hae | pace | Spec 


MOTOR-OPERATED 


GLOBE VALVE 
ANGLE 
HOSE VALVE 

GATE HOSE Apad |-> 
VALVE 

GLOBE HOSE Deb |- xp 
VALVE | 


LOCKSHIELD 
VALVE 


QUICK-OPENING 

VALVE 

SAFETY VALVE KI RE | fe 
GOVERNOR- 

OPERATED ў 

AUTOMATIC VALVE |[—-{ + 
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HVAC SYMBOLS 


Equipment Symbols Ductwork Heating Piping 


DUCT (1ST FIGURE, WIDTH; 


Етте HIGH-PRESSURE STEAM 
2ND FIGURE, DEPTH) EA 


HPS 


EXPOSED RADIATOR 


MEDIUM-PRESSURE - 
STEAM " 


DIRECTION OF FLOW 


RECESSED RADIATOR 


LOW-PRESSURE STEAM 


LPS 


HIGH-PRESSURE 
RETURN 


MEDIUM- = 
PRESSURE RETURN 


LOW-PRESSURE 
RETURN 


FLUSH ENCLOSED ДЫР 


RADIATOR 


DUCTWORK WITH 
ACOUSTICAL LINING 


FIRE DAMPER 

WITH ACCESS DOOR ae) 
MANUAL == 
VOLUME DAMPER [ET 
AUTOMATIC 

VOLUME DAMPER =) 


EXHAUST, RETURN OR 
OUTSIDE AIR DUCT— La» 2 
SECTION 


SUPPLY DUCT— 
SECTION Pu k 


CEILING DIFFUSER Db 


SUPPLY OUTLET . 
Кее 


FLEXIBLE CONNECTION 


PROJECTING | -——4 
ENCLOSED RADIATOR + | 


LPR 


BOILER BLOW OFF 


BD 


(PROPELLER)J—PLAN | | 


UNIT HEATER cot 
(CENTRIFUGAL)—PLAN | — — 


UNIT VENTILATOR— —— 
PLAN ГЛЕ] 


CONDENSATE OR 
VACUUM PUMP 
DISCHARGE 


FEEDWATER PUMP = 
DISCHARGE 


UNIT HEATER E | == 


VPD 


MAKEUP WATER 


AIR RELIEF LINE 


STEAM FUEL OIL SUCTION 


FUEL OIL RETURN 


FUEL OIL VENT 


PRESSURE-REDUCING COMPRESSED AIR 


VALVE 


DUPLEX STRAINER —— — 


| HOT WATER Tun 
CEILING DIFFUSER NA 20X12CD | HEATING SUPPLY 
SUPPLY OUTLET Е 700 СЕМ 


AIR LINE VALVE ш = HOT WATER 


HEATING RETURN 


HWR 


LINEAR DIFFUSER He | | 


96 X 6-LD 
400 CFM 


Air Conditioning Piping 


STRAINER 


REFRIGERANT LIQUID 


REFRIGERANT 


FLOOR REGISTER 20X12 FR 
700CFM | DISCHARGE 


THERMOMETER 


RD 


REFRIGERANT SUCTION 


RS 


PRESSURE GAUGE LU 
AND COCK 


CONDENSER 
WATER SUPPLY 


CONDENSER 
WATER RETURN 


TURNING VANES E (£A 


CWS 


CWR 


RELIEF VALVE 


FAN AND MOTOR CHILLED WATER SUPPLY ——— СНМ —— 
AUTOMATIC WITH BELT 
3-WAY VALVE GUARD 


CHILLED WATER RETURN ——— CHWR —— 


MAKEUP WATER 


MU 


HUMIDIFICATION LINE 


20 X 12-L 
700 CFM 


LOUVER OPENING 


SOLENOID VALVE 


МЫ 
^ 
E^ 
AUTOMATIC Б 4 
2-WAY VALVE 


DRAIN 
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Name and Use 


Object Line 
Define shape. 
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ALPHABET OF LINES 


Conventional Representation 


Outtine and cota sosta 


Hidden Line 


Show hidden features. 


Centerline 


Locate centerpointe 
©! arcs Bnd circles 


Dimension Line 
Show size of своп 


Extension Line 
Define size or location. 


Leader 


` Call out specific features. 


Cutting Plane 
Show internal features. 


Section Line 
Identify internal features. 


Break Line 
Show long breaks. 


Break Line 
Show short breaks. 


"as mm) TO 14" (36 mm) 


DIMENSION 


DIMENSION 
LINE / THIN 
2-6" 


EXTENSION LINE 


E OPEN ARROWHEAD 
1 _ THIN 
> 


CLOSED Tj ay S 


ARROWHEAD 


THICK 
X (3 тт IR | [ie (1.5 mm) 


V m 
7 @ P 
Wa А 


2" (18 mm) TO 12" (36 mm) 


THIN 
I——À— —À 
FREEHAND m THICK 


THIN 


Example 


OBJECT LINE 


DIMENSION 
LINE 


EXTENSION 
LINE 


15 DRILL 
LEADER 


LETTER IDENTIFIES 
A“ SECTION 


=< CUTTING 


PLANE 


SECTION LINES 


LONG BREAK 
LINE 


SHORT BREAK 
LINE 
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TRANSVERSAL SPACING (") W = SMOOTH WIRE 
LONGITUDINAL SPACING (")- ЕБИ eee 


6 x мб х 2.9 


LONGITUDINAL TRANSVERSAL 
WIRE SIZE WIRE SIZE 
(CROSS-SECTIONAL AREA) — (CROSS-SECTIONAL AREA) 


COMMON STOCK SIZES OF WELDED WIRE REINFORCEMENT 


New Designation Old Designation Steel Areat 


Ё Diameter* 
Uv Number) (Wire Gauge) Longitudinal Transverse 


6x6—W1.4x W1.4 6x6-10x 10 
6 x 6 — W2.0 x W2.0 6x6- 8x8 


9 


* in In. Wire Reinforcement Institute 
in sq in./ft 
t in Ib per 100 sq ft 


6x6—W2.9 x W2.9 6x6- 6x6 


STANDARD REBAR SIZES 


Cross-Sectional 


Bar Size Weight per Foot Diameter Area Squared 


Designation 
MAIN RIB 
TH INITIAL OF 
HT] PRODUCING MILL 
1l —BAR SIZE 
STEEL TYPE 
(BILLET) 


LINE SYSTEM 
GRADE MARKS 


MAIN RIB 


HzZ-— INITIAL OF 
PRODUCING MILL 


BAR SIZE 


STEEL TYPE 
(BILLET) 


GRADE 
MARKS 


NUMBER SYSTEM 
GRADE MARKS 


1 


Ж 
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CONCRETE ESTIMATING TABLE* 


Thicknesst Coveraget Thicknesst Coveraget Thicknesst Coveraget 


* coverage and thickness based on 1 cu yd of concrete 
in in. 
t in sq ft 


ADMIXTURES 


Function 


Salts of wood resins 

Some synthetic detergents 

Salts of sulfonated lignin 

Salts of petroleum acids 

Fatty and resinous acids and salts 
Alkylbenzene sulfonates 


Improve durability 
Air-entraining Increase workability 
Reduce bleeding 


Lignin 
Delay setting time Borax 
Offset adverse high-temperature weather conditions Sugars 
Tartaric acid and salts 


Set-retarding 


Speed setting time 
Accelerating Speed early-strength development 
Offset adverse low-temperature weather conditions 


Calcium chloride 
Triethanolamine 


Reduce quantity of mix water needed for consistency 
Water-reducing Increase workability without decreasing strength 
Increase slump l ! 


Lignosulfonates 
Hydroxylated carboxylic acids 


Superplasticizer reatly reduce quantity of mix water needed 
(high-range. water- Increase workability without decreasing strength 
reducing) Increase slump 


Sulfonated melamine formaidehyde condensates 
Sulfonated naphthalene formaldehyde condensates 


Natural materials: 
Diatomaceous earth 
Improve workability Opaline cherts and shales 
Improve plasticity Tuffs and pumicites 
Artificial material: 
Fly ash 


— M Decrease permeability Stearate of calcium, aluminum, ammonium, or butyl 


Petroleum greases or oils 
Soluble chlorides 


Reduce surface cracking 
Fiber reinforcement Increase strength 
Decrease permeability 


тообу; Preserve design strength 


Plastic fiber 
Metal fiber 
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STANDARD LUMBER SIZES 


Nominal Size* Actual Size* 
Type 3 
Thickness Width Thickness 


Common Boards 


Nominal Actual 


Dimension 


Nominal Actual 


w 


Nominal Actual 


Timbers 


*inin. 


METRIC LUMBER AND PANEL SIZES 


Lumber Sizes 
Nominal* Actual* Metric! 


1% х 31^ 
1% х 5% 
1% x TA 
1⁄2 x 91⁄4 
12x 114 


Panel Sizes 


Metric! 
Soft Hard 


| sxo | 10 2440 | 1200200 


Nominal Actual* 
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STRUCTURAL STEEL SHAPES 


BEAM W, M, S, HP 
FLANGE 


"T NGE S ] DEPTH 


DEPTH 
WEB EUM 7M 18 x 76 


FLANGE | 


WIDTH ~ 


CHANNEL с, мс 


DEPTH 
UNS | CHANNEL а 7 7 a 
B 


WEIGHT 
PER FOOT 


WE DEPTH 


WEIGHT 
nar ү] MS 


СИСТЕ 2 LONG LEG ed 


t WEB ANGLE 
LEG Y 12 x1- xl 


SHORT LEG 
- LEG le 


WEB THICKNESS 
NOTE: LONG LEG DIMENSION ALWAYS LISTED FIRST. 


TEE T * 


CUT FROM BEAM FLANGE 


ШЕЕ WIDTH 
STEM 3 der da 
DEPTH jube x lx 


DEPTH z/ 
STEM THICKNESS 


FLANGE 
WIDTH 


TUBING п 
SQUARE 


7 WIDTH 


р TUBING 
DEPTH E: 4x4 
pEPTH-/ " 


— WIDTH = WALL THICKNESS 


WALL THICKNESS " 2 


BAR гл 


i. 
THICKNESS[ — 1] 
T | риртнь! 


THICKNESS 


PLATE Р 


WIDTH 


THICKNESS 


LENGTH LENGTH 


AMERICAN STANDARD CHANNELS 


Flange 
Average 


Web 


Designation Depth d* width Thick- 


s Thick- ness 1," 


C 8 x 1875 
x 13.75 
Es eld 

C 7 x 14.75 
x 12.25 
x 9.8 

CEOE 13 
x05 
08:2 


ОБЕ d) 
(C Ot ss Ti 
(ey se 5 


zs d$ 
x 41 


n 


* іп in. 


CHANNEL (C) CHANNEL 
FLANGE 7 | E 
WEB DEPTH 12x20.7 
ймы | WEIGHT 
™ ЖОН РЕВ ЕООТ 
BEAM (W) 
FLANGE ^ | м (| Ка 
DEPTH d 
WEB ч W 18x 76 
WE cl l е 
Б 
WEIGHT 
PER FOOT 


Note: See W Shapes-Dimensions for Detailing. 
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WIDE-FLANGE SHAPES—DIMENSIONS FOR DETAILING © 


8 Flange Web " Flange Web 
Designa- Designa- ; 
De th d^ Y i ‘ Kness 
tion P Width br* Ee. hee tion Dem d. Will b: тта a 
W18 x 119 

x 106 


W12 x 190 

x 170 

x 152 

x 136 

x 120 

x 106 

x 96 

W16 x 100 x 87 
x 89 x 79 

x 77 EC n 


W12x 58 
x 53 
W12x 50 


x 45 
x 40 


х 36 
Wi6 x 3i 1574 5% TAs 14 Wi2x 35 
x 26 1534 51% Зв 14 x 30 
223% 


х 26 


W10 x 112 
x 100 
x 88 
x 77 
x 68 
ó 60 
x 54 
x 49 
W10x 45 1018 
х 39 978 


№10 х 19 
x 17 


№14 х 82 
х 74 
х 68 
х 61 
Wi4x 53 
х 48 
х 43 
№14 х 38 
х 34 
x 30 


Wi4x 26 
x 02 


* jn in. 
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ANGLES (EQUAL LEGS)— 
DIMENSIONS FOR DETAILING 


ANGLES (UNEQUAL LEGS)— 
DIMENSIONS FOR DETAILING 


Size and 
Thickness* 
Z8 x8 xita 


A6 
Vo 


Size and 
Thickness* 
Z4x4x34 
58 
1% 
ТАВ 
Y8 
546 
1⁄4 


Z6x6x1 

7/8 

34 

5g 

946 

10 

TAs 

Зв 

6 
Z5x5x% 
34 

5% 

Ve 

The 


Ya: 


546 


* in in. 


ANGLE (4) 
Ғ 


LEG 


L 


= Ee 


2312 x Зір x Vo 
7/46 

38 

546 

1A 


Size and 
Thickness* 2. 


Z 134 x 134 x 14 
; As 
18 


Z lio x 116 x 14 
346 


Z98x98x ^ 
ТАВ 

S8 

546 

1 Л 

He 

L212 x 2Vo x 16 
зв 

546 

1 Л 

346 


Z 11A x 1\4 x М 
He 

tg 

ZY x 1x ў 


Ve 


Size and 
Thickness* 


Size and 
Thickness" 
Z6 x 316 x l^ 

38 
546 
1A 


Z8x4x1 
\ | % 
ЕЛ 
5% 
A6 
Vo 
7^6 


Z5 x 316 x 34 


7A6 
38 
5^6 
14 


Size and 
Thickness* 
«Зі x 2Vo x 16 
KU ^ TAG 
38 
546 
14 


043х212 x Vo 
TAS 

¥% 

9^6 

T4 

"Ae 


25х3х 1% 
7/46 

38 

Ae 

1A 

Z4 x 3l» x 5 
16 

7/6 

38 

S46 

14 


214 х3 х 5% 
Ve 
TAs 
Зв 


21210 x 2 х Зв 
5^6 

14 

à 346 
2210 x 116 x 546 
| » 
346 

Z2 x 11⁄2 x 1⁄4 
We 


LEG WIDTH 
N 


ANGLE 
WEB 13 x12 x4 


LEG WIDTH =A ji 
WEB THICKNESS 


| 6 Vs 
Z6 x 4 x 7 14 Z2 x 1\4 x 14 
L32 x 3 x 10 346 
MU TAG 8 
A6 35 2134 x 1014 x 1A 
Vo 546 He 
7^6 14 1% 
¥% 
546 
Va 


* in in. 


ES 2 [ш LONG LEG 2 


LEG WEB ANGLE 
i ВА 


SHORT LEG 
= uza к= WEB e 
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BRICK 


Nominal Dimensions* Joint Actual Dimensions* 


Thickness* t h 

/e 
1/2 
/в 
1/2 


Designation 


% 


51M OAn 2, mna 


3 
| 
| 
: 
3 


75%” 


Double Corner 


55%” ud 
& 2 e^ 


a M 
1558" 
EIC 


Metal Sash Header Partition Lintel 


798" 


490  Printreading for Residential and Light Commercial Construction 


MASONRY WALL STANDARD SIZE FACE AND BUILDING BRICK* 


Bonds 


English and Double Headers 
English Crosst Fipmish (Alternating with 


(Full Headers 
(Full Headers eas Stretchers Every 
Every 7th Course) Every 6th Course) Every Sth Course) 5th Course) 


Bullding Building Building Building Bullding 
Face Brick Face Brick Face Brick Face Brick Face Brick 
Brick 8” 12^. Brick g” 19% BGK а” 12" Brick g” 12" Brick g” 12^ 

Wall Wall Wall Wall Wall Wall Wall Wall Wall Wall 


a | ess 61s | 1232| zos | s2s | 1144 | 719 
ES 
EN 


Common 
Running (Header Course 


247 


Tso] рэв | oie [ase зә | ore | om | asr | ses [een ә | so | э [эт [э 

е so [э [то [ез [эт | or | о [эв [ез [se | os [тв | «т | аз | vv | 

Emm [ае [е | эм [з [эт | oo | ЗЕЕ 

oo | so [а | эв | sou | «эз | эв 
30 


Poo ее | ere | 122 | zos | seo | sae | то | sso ао | esr | ors | mor оте | ose то 
Тают | szse sese | ence | ans | се | 226 | to | 1026 | zase | 1514 со | son ае | vto | zoo. 
200 | rese | 108 | aso | 2110 | 10 | a02 | 2157 | 1800 | 367 | 1071 | 1725 | a873 | 2004 | 1062 | 360 
E3E3EJE- IEEE 3E 228 | 2200 | arot | 2712 | 226 | 2060 


| 4576 | 
EI [зг | 257s [вв | sooo | erm | saw | 
ЗЕЕ | 7o02 | a224 | a166 | ouea | 4314 | a078 | orra | a042 | saso | riae | 2008 | saza | 700 
reo | «нг [ет | ве | ав | эе» [ало [юз | ют 

[ws 

oz 

Е 


aseo | «oos | oor | ras [эзе | э 
EEZIE-IEIE-IE-IECIECIETI 


EI 

ЕЕЕ 

[о | s544 | 5544 | 1.060) вв | «750 EIEZIEZZETZIE IET 
Dx 


00 ео [то [зга] 7040 | son | e570 | 5750 [ттт] вв | 6540) 


* For other than 12” joints, add 21% for %” joint, 14% for М” joint, 7% for %” joint. Subtract 5% for 56” joint, 10% for 34" joint, 15% for 7" joint, and 20% for 1” joint 
t Quantities also apply to common bond with headers in every sixth course 
+ in sq ft 


— 

o!iujo AB 
ЕЕЕ a 
л | ЕЕ 20 
ооо ољ о 
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POWER FORMULAS—410, 30 


Example 


Phase To Find Use Formula > s 
Given Solution 


E у? j Wm 32,000 VA 
| 240 V 


| = 133A 


VA = 100A x240V 
VA = 24,000 VA 


| 
(x 
V | y _ 42,000 VA 
~ 850A 
V = 120V 
VA 


_ __МА_ 
О ТСТ 


72,000 VA, | 


l 


360 V 
= 200 A 

" МА = Іх Vx N83 

МА = Ix Vx N3 VA = 2 x 416 
VA = 832 VA 


VOLTAGE DROP FORMULAS—10, 30 


Example 
Given i Solution 
2X Н хх] 
т 1000 
|... 2 x .764 x 60 x 40 
1000 
VD = 3.67 V 
2 Se tat 53 IL £3 |] 
208 V, 110 A, обоа — x .866 
x .866 75’ L, .194 R, . 2 x .194 x 75 x 110 
.866 multiplier MU 1000 "S 
гш» С VD = 2.77 V 


Phase To Find Use Formula 


uou dix! 


-— 1000 866 
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RACEWAYS 


: 


Rigid Nonmetallic Conduit 


FUSES AND ITCBs 
Standard Ampere Ratings 


15, 20, 25, 30, 35, 40, 45 
50, 60, 70, 80, 90, 100, 110 
125, 150, 175, 200, 225 


Increase 


E an 


| _ ЕГА 

о | 250,300, 350, 400, 450 — 
[20 | 1000, ш —— | 
EN 

[ sp эш 


1600, 2000 
1000 3000, 4000, 5000, 6000 


1 A, 3 A, 6 A, 10 A, and 601 A are additional standard 
ratings for fuses. 


CABLES 


LM 
Medium Voltage 


Nonmetallic-Sheathed Cable (dry) 


Nonmetallic-Sheathed Cable (dry or 
damp) 


USE | Underground Service-Entrance Cable 


COMMON ELECTRICAL INSULATIONS 


INSULATION 
* TABLE 310.13 


AMPACITY 
* TABLE 310.16 
ALUMINUM, OR 
COPPER-CLAD 
ALUMINUM 
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DECIMAL EQUIVALENTS OF AN INCH 
Fraction Decimal Fraction Decimal Fraction Decimal Fraction Decimal 


0.265625 0.515625 


0.296875 


0.140625 0.390625 0.890625 
0171675 0921675 


23/55 
| 


DECIMAL AND METRIC EQUIVALENTS 


: Decimal ы 
Fractions Millimeters 


Inches 
1.58 
3.18 


/32 
5% 
12 

Yes, 
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DECIMAL EQUIVALENTS OF A FOOT 


Decimal Decimal Decimal 
Inches Foot Inches Foot Inches Foot 
Equivalent Equivalent Equivalent 


AREA—PLANE FIGURES 


A-ixbxh 
where 


А= area 

$ = constant 
b = base 

h = height 


RIGHT TRIANGLE 


Appendix 


VOLUME—SOLID FIGURES 


V=lxwxh 


where 


V= volume 
| = length 
w= width 
h = height 


‘eee 


RIGHT RECTANGULAR PRISM 
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a 


3 
V-ixmxd 
where 
V= volume 
$ = constant 


П = 3.1416 
а = diameter 


SPHERE 


А = nr? 
where 


A- area 
П = 3.1416 


г = radius 


CIRCLE 


у= nr^xh 


where 


V= volume 
T= 3.1416 
r =radius 
h = height 


CYLINDER 
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Sketching Isometric Drawings 


L = LENGTH 
H = HEIGHT 
D = DEPTH 


ISOMETRIC 
" p 


LU 4" Bach 


AS 


p 
pss 


FRONT 


"Block in" front view. Use measurements from the MULTIVIEW 
multiview. 


DRAW AS 
ELLIPSE 


PARTIAL 
ELLIPSE 


Locate centerpoint shown in front view. Sketch ellipse 
for drilled hole. 


RECEDING LINE ORIGINATING 
FROM THIS POINT 


(5) Establish depth. 


i. DRAW PARALLEL 
A TO FRONT SURFACE 


j 
Pad x ^ 
TN M 
val E- 
| 
| 


(6) Draw lines to establish back surface. : (7) Darken all object lines. 
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Sketching Skewed Surfaces on Isometric Drawings 


ISOMETRIC 
. AXES 


pa Шш 


MULTIVIEW 
©; *Block in" front view. 


ABC IS A 
SKEWED SURFACE 


Draw receding lines. Establish depth. (3) Locate points A, В, and C. Connect (4) Darken all object lines. 
draw back surface. points A, B, and C. 
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Sketching Isometric Circles 


ISOMETRIC 
AXES 


es 


Ellipse— 
Т ТЕ А plane curve generated by 
(1) "Block in” коп view. | two focal points. Isometric 
circles are drawn as eliipses. 


PARALLEL LINES 


E 


CENTERPOINTS iK `» 
FOR ELLIPSE 7 "| 
Б Raj 


K, E 34 "m 
CENTERPOINT 


PA 229 ` 
* К^ E! 


Draw receding lines. Establish depth. ©) Locate centerpoint. Establish hole size. (2) Draw intersecting lines from alternate 
Draw back surface. corners to locate centerpoints for 


ellipse. 


(5) Draw arcs to complete ellipse. (6) Establish depth of drilled hole. Draw arc (7) Darken all object lines. 
on back surface. 
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Sketching Prespective Drawings 


TOP 


ЕТ 
ONE-POINT | me 
VPB PESE s. 3 m 


THREE-POINT FRONT R. SIDE 


m Determine which perspective to sketch. (Two-point MULTIVIEW 
view is shown in following steps.) VERTICAL 


CENTERLINE 
e RECEDING 


LINES 
S 


(2) Establish VPL, VPR, and vertical centerline. "Block in" wi 


| 
height, length, and depth measurements from the ! mm RECEDING 
multiview. Draw receding lines. : C | LINES 
LENGTH DEPTH 


ADDITIONAL RECEDING LINES 


VER L = LENGTH 
— 2 177] H-hEiGHT 
E | p" D = DEPTH 


(3) Draw additional receding lines to complete rectangular 
solid. 


Determine remaining planes and draw corresponding 
receding lines. 


(6) Darken all object lines. 
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Sketching Multiview Drawings 


2 Project length and height dimnsions of front view to Establish depth dimensions of top and right side 
top and right side views. views. Note use of 45? turn. 


Sketch drilled hole in top view. Project size of hole to (5) Darken all object lines. Show centerlines for drilled 
front and right side views and sketch hidden lines. hole. 


abbreviation: Letter or series of letters denot- 
ing a complete word. 


accelerator: Admixture that shortens the 
setting time and increases early strength of 
concrete. 


acrylonitrile-butadiene-stryene (ABS) 
pipe and fittings: Black plastic pipe and 
fittings used for sanitary drainage and vent 
piping, and aboveground and underground 
stormwater drainage. 


admixture: Substance other than water, ag- 
gregate, or cement added to concrete to modify 
its properties. 


aggregate: Hard granular material, such as 
sand and gravel, that is mixed with cement 
and water to provide structure and strength 
in concrete. 


air conditioner: Component in a forced-air air 
conditioning system that cools the air. 


air diffuser: Air distribution outlet in a supply 
duct that is used to deflect and mix air. 


air-entraining admixture: Admixture that 

. provides greater resistance to freezing and 
high early strength properties. 

annealed copper tube: Drawn copper tube that 
is heated to a specific temperature and cooled 
at a predetermined rate to impart the desired 
hardness and strength properties. Also called 
soft copper tube. 


architect: А professional who designs and draws 
plans for a structure. 


eT ү ү үү 
GLOSSARY] 


^ 


armored cable (AC): Assembly that contains 
one or more conductors wrapped in a flexible 
metallic covering. 


ashlar: Stone cut to precise dimensions accord- 
ing to the prints. 


awning window: Swinging-sash window that 
is hinged on the top rail of the sash with the 
lower rail swinging outward. 


backflow preventer: Device used to protect 
the water supply from contaminated and 
undesirable substances entering the water 
supply system. Also called backflow preven- 
tion device. 


balloon framing: A multistory framing method 
in which one-piece studs extend from the sill 
plate to the double top plate. 


bearing partition: Interior partition capable 
of supporting heavy loads. 


benchmark: Stable reference point marked 
with the elevation above mean sea level from 
which differences in elevation are measured. 
Also called datum point. 


berm: Raised earth embankment. 


boiler: Pressurized vessel that safely and ef- 
ficiently transfers heat to water. 


bond: Arrangement of masonry in a pattern to 
provide a desired architectural effect and/or 
additional structure. 


box: Metallic or nonmetallic electrical enclosure 
for electrical equipment, devices, and pulling 
or terminating conductors. 
501 
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box beam: Hollow horizontal member used for 
floor and roof supports or to span wide dis- 
tances over openings. 


brick: Individual rectangular unit made from 
clay or a clay mixture that is hardened by 
drying in a kiln. 


brick veneer: Brick facing applied to the ex- 
terior wall surface of a frame structure or 
other type of structure. 


building information modeling (BIM): An 
integrated, electronically managed system that 
aligns all working drawings, structural drawings, 
and shop drawings into a consistent system. 


cable assembly: Flexible assembly of two or 
more conductors with a protective outer sheath- 
ing. Also called cable. 


cant strip: Triangular member, commonly wood, 
installed under the finish roofing material at 
the intersection of a parapet and roof. 


carport: Covered shelter with one or more open 
sides. 


casement window: Swinging-sash window with 
a vertically hinged sash that swings outward. 


cathedral glass: Type of art glass available in 
a wide range of colors and with many surface 
treatments. Also called stained glass. 


cavity wall: Masonry wall with at least a 2" air 
space between adjacent faces. 


cement: Mixture of shells, limestone, clay silica, 
marble, shale, sand, and other materials that 
are ground, blended, fused, and crushed to a 
powder. 


change order: Formal, legal process authorizing 
any changes in location, layout, size, construc- 
tion methods, or materials. 


chase: Enclosure in a structure that allows for 
the placement of piping and wiring for plumb- 
ing, mechanical, and electrical systems. 


chlorinated polyvinyl] chloride (CPVC) pipe 
and fittings: Cream-colored thermoplastic 
materials specially formulated to withstand 
higher temperatures than other plastics. 


circuit breaker: Overcurrent protection device 
with a mechanism that automatically opens 
a circuit when an overload condition or short 
circuit occurs. 


clay facing tile: Masonry unit made of clay and 
fired (baked) in a kiln. 


compressor: Mechanical device that compresses 
refrigerant. 


concrete: Mixture of cement, fine and coarse 
aggregate, and water. 


concrete masonry unit (CMU): Precast hollow 
or solid masonry unit composed of portland 
cement and fine aggregate and formed into 
modular or nonmodular dimensions. 


condenser: Heat exchanger that removes heat 
from high-pressure refrigerant vapor. 


conductor: Slender rod or wire that is used to 
control the flow of electrons in an electrical 
circuit. 


contour line: Dashed or solid line on a plot 
plan that passes through points with the same 
elevation. 


contraction joint: Groove made in a concrete 
surface to create a weakened plane and control 
the location of cracking. 


corbel: Short projection from the face of a wall 
formed with successive courses of masonry to 
provide bearing space for the joists. 


corner CMU: Concrete masonry unit used at 
square corners. 


cross-linked polyethylene (PEX) tubing: 
Flexible thermosetting plastic used for water 
service piping and water distribution piping. 


cul-de-sac: Street with only one outlet and a 
large circular area for turning around. 


damper: Movable plate that controls and bal- 
ances air flow in a forced-air system. 


dead load: Weight of the permanent structure of 
a building and includes the materials that make 
up the wall, floor, ceiling, and roof units. 


degree: Angular measurement equal to Veo of 
a circle. 


design-bid-build: Project delivery system where 
multiple contractors competitively bid against 
one another on a construction project. 


design-build: Project delivery system where a 
construction purchaser negotiates the price of 
a construction project with a contractor. 


detail: Scaled plan view, elevation, or section 
drawn at a larger scale to show special fea- 
tures. 


door hand: Direction in which a door swings. 


double-acting door: Door that swings in two 
directions. 


double corner CMU: Concrete masonry unit 
used to make columns, piers, and pilasters. 


double-hung window: Sliding-sash window 
in which the two sashes slide vertically past 
each other. 


drain tile: Perforated pipe installed along the 
outer edge of foundation footings to collect 
stormwater and surface water and move it 
away from the foundation. 


drawn copper tube: Copper tube that is manu- 
factured by pulling copper through a die or 
series of dies to achieve a desired diameter. 
Also called hard copper tube. 


ductwork: Distribution system for forced-air 
systems. 


dwelling: One or more rooms for the use of one or 
more persons as a housekeeping unit with space 
for eating, living, and sleeping, and permanent 
provisions for cooking and sanitation. 
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electrical metallic tubing (EMT): Lightweight 
tubular steel raceway without threads on the 
ends. Also called thin wall or steel tube conduit. 


elevation: Scaled view looking directly at a verti- 
cal surface. 


engineering improvements: Changes to a site 
that include footings, foundations, basements, 
and other belowground work. 


evaporator: Heat exchanger that absorbs heat 
from the surrounding air and adds the heat to 
low-pressure refrigerant liquid. 


excavation: Any construction cut, cavity, trench, 
or depression in the surface of the earth formed 
by equipment to create engineering improve- 
ments. 


expansion joint: Joint that separates sections 
of concrete to allow for movement caused by 
expansion and contraction of the concrete. 


expansion valve: Device that reduces the pres- 
sure on liquid refrigerant by allowing the re- 
frigerant to expand. 


exterior insulation and finish system (EIFS): 
Exterior finish system consisting of exterior 
sheathing, insulation board, reinforcing mesh, 
a base coat of acrylic copolymers, and a finish 
of acrylic resins. 


extreme fiber stress: Resistance to the short- 
ening and lengthening of wood fibers when a 
wood member is placed in a position where it 
may bend under a load. 


fireblock: Wood member nailed between studs, 
joists, or trusses to restrict air movement and 
reduce the spread of fire within walls. 


fire door: Fire-resistant door and assembly, 
including the frame and hardware, commonly 
equipped with an automatic door closer. 
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fireproofing: The process of applying a fire- 
resistant coating to building components such 
as steel columns, beams, and decks. 


firestopping: The process of installing engi- 
neered materials or devices as a barrier in 
an architectural structure to prevent the 
passage of flames, liquids, or gases through 
the structure. 


fixed-sash window: Window in which the sash 
is inoperable. 


fixture: Receptacle or device that is temporarily 
or permanently connected to a water distri- 
bution system, demands a supply of potable 
water, and discharges waste directly or indi- 
rectly into a sanitary drainage system. 


flexible metal conduit (FMC): Raceway of met- 
al strips that are formed into a circular cross- 
sectional raceway. Also called Greenfield. 


float glass: Glass manufactured by floating liq- 
uid glass on a surface of liquid tin and slowly 
annealing it to produce a transparent, flat 
glass. 


floor plan: Plan view of a building that shows the 
arrangement of walls and partitions as they ap- 
pear in an imaginary horizontal section taken 
approximately 5'-0" above floor level. 


flush door: Door with flat surfaces on each side; 
the stile and rails are concealed within the 
door. 


foil, scrim, and kraft (FSK) insulation: Type 
of batt insulation that receives three facings 
to incorporate fireproofing characteristics, a 
reinforcing fabric, and a kraft paper face. 


full-cut header: Special concrete masonry unit 
that is notched to receive the brick header 
course. 


furnace: Self-contained heating unit that in- 
cludes a blower, burner, and heat exchanger or 
electric heating elements, and controls. 


fuse: Overcurrent protection device with a fus- 
ible link that melts and opens a circuit when 
an overload condition or short circuit occurs. 


general contractor: А person or company that 
agrees to fulfill an entire building agreement 
with various items or types of work to be 
completed such as carpentry, electrical, and 
plumbing work. 


geothermal heating system: Utilizes a water, 
refrigerant, or antifreeze-solution-filled piping 
loop that is installed below the surface of the 
ground to draw latent heat into living areas. 


glass block: Hollow opaque or transparent block 
made of glass and used in non-load-bearing walls 
and partitions. 


glued laminated timber (glulam): Engineered 
wood product comprised of layers of wood 
members (lams) that are joined together with 
adhesives to form larger members. 


grading: Process of lowering high spots and filling 
in low spots of earth at a construction site. 


gridding: Division of a plot plan for large areas to be 
excavated or graded into small squares or grids. 


grille: Device that covers an opening of return 
ductwork. 


grout: Fluid mortar mixture consisting of cement 
and water with or without aggregate. 


gypsum: Soft mineral used as the core for gypsum 
board and gypsum lath, and may also be used 
as an ingredient in plaster. 


gypsum lath: Gypsum product composed of an 
air-entrained gypsum core pressed between 
two sheets of absorbent paper. 


haunch: Trim member installed at the termina- 
tion of an arch. 


header CMU: Concrete masonry unit with a 
portion of its shell removed to receive header 
courses of brick or stone to secure the wall 
together. 


heat pump: Refrigeration system designed to 
carry heat to a transfer medium to provide 
cooling in the summer and to absorb heat 
for heating in the winter through a one-duct 
system. 


high-pressure boiler: Boiler that has a maxi- 
mum allowable working pressure above 
15 pounds per square inch. 


hollow-core door: Wood door with a core 
constructed of corrugated wood or fiber and 
covered with veneer plies. 


hopper window: Swinging-sash window that is 
hinged along the bottom rail of the sash with 
the upper rail swinging inward. 


horizontal shear: Resistance of wood fibers 
sliding past one another lengthwise when a 
wood member is placed in position where it 
may bend under a load. 


horizontal sliding window: Sliding-sash win- 
dow with sashes that slide horizontally past 
each other. 


housewrap: Translucent spun-plastic sheet 
material that is tightly wrapped around a 
building to prevent water and air penetra- 
tion into the building while allowing moisture 
vapor and gases from the building interior to 
move outward. 


hydronic heating system: Heating system that 
uses water to convey heat from the source to 
the point of use. 


impervious area: Area that does not permit 
the direct passage of water, and includes the 
building and parking lot. 


indirect drain: Waste pipe that does not 
connect directly to the drainage system but 
conveys liquid waste by discharging it into 
a plumbing fixture, such as a floor drain or 
floor sink, that is directly connected to the 
drainage system. 
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in-line framing: Framing system in which all 
joists, studs, and roof rafters are in a direct 
vertical line with one another, allowing loads 
to be directly transferred to the foundation. 


insulating concrete form (ICF): Specialized 
forming system that consists of a layer of con- 
crete sandwiched between layers of insulating 
foam material on each side. 


insulating glass: Window glass made of two 
pieces of sheet glass that are separated by a 
sealed air space. 


insulation: Material used as a barrier to inhibit 
thermal and sound transmission. 


isometric drawing: Drawing in which the three 
principal axes are 120? apart. 


jamb CMU: Concrete masonry unit used with 
an extended ear to receive a window or door 
jamb. 


lally column: Steel post that is filled with con- 
crete to provide additional support. 


laminated glass: Specialty glass produced by 
placing a clear sheet of polyvinyl butyral (PVB) 
between two sheets of glass and subjecting the 
composite to intense heat and pressure. 


latchset: Mechanical device used to hold a door 
shut when it is closed. 


lintel: Horizontal structural member installed 
above a door or window and used to distribute 
the weight from the structure above to either 
side of the opening. 


lintel CMU: Concrete masonry unit installed 
over openings to make bond beams. 


live load: Moving or changing load that may be 
placed on different sections of a building. 


location dimension: Dimension that locates 
a particular feature in relation to another 
feature. 
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lockset: Complete assembly of a bolt, knobs, es- 
cutcheon plates, and mechanical components 
for securing a door. 


longitudinal section: Section created by pass- 
ing a cutting plane through the long dimension 
of a building. 


low-emittance (low-E) coating: Metal or me- 
tallic oxide coating that reduces the passage of 
heat and ultraviolet rays through windows. 


low-pressure boiler: Boiler that has a maxi- 
mum allowable working pressure of 15 pounds 
per square inch. 


lumen: Measure of illumination. 


luminaire: Complete lighting unit including the 
components that distribute light, position and 
protect the lamps, and provide connection to 
the power supply. Also called lighting fixture. 
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MasterFormat™: Uniform system of numbers 
and titles for organizing information about 
construction requirements, products, and ac- 
tivities into a standard sequence. 


match line: Aligning mark on a print that is used 
when a drawing is too large to be contained on 
one sheet. 


metal-clad cable (MC): Assembly of one or 
more conductors, with or without fiber-optic 
members, and enclosed in an armor of inter- 
locking metal sheath, or smooth or corrugated 
metal sheath. | 


metal sash CMU: Concrete masonry unit used 
to receive a metal window unit. 


minute: Angular measurement equal to Yeo of a 
degree. 


modular brick: Brick in which the nominal 
dimensions are based on a 4" unit. 


modulus of elasticity: Relationship of unit 
stress to unit elongation. 


mullion: Vertical member of the frame between 
the sashes. 


nominal size: Dimensions of a piece of lumber 
before it is dried and surfaced. 


nonmetallic-sheathed cable: Assembly of 
two or more insulated conductors with an 
outer sheathing of moisture-resistant, flame- 
retardant, nonmetallic material. 


nonmodular brick: Brick in which the actual 
dimensions are used to express the size. 


open web steel joist: Structural steel member 
constructed with steel angles and bars that are 
used as chords with steel angles or bars extend- 
ing between the chords at an angle. 


oriented strand board (OSB): Wood panel in 
which wood strands are mechanically oriented 
in particular directions and bonded with resin 
under heat and pressure. 


orthographic projection: Drawing in which 
all the faces of an object are projected onto flat 
planes, generally at 90? to one another. 


owner: The purchaser of a construction project. 


panelboard: Wall-mounted distribution cabinet 
containing overcurrent and short-circuit pro- 
tection devices. 


panel door: Door with individual panels between 
the stiles and rails. 


parallel strand lumber (PSL): Engineered 
wood product manufactured from wood strands 
or flakes and waterproof adhesives and cured 
under intense heat and pressure. 


parapet: Low protective wall at the edge of a 
balcony or roof. 


parging: Thin coat of mortar on a vertical ma- 
sonry surface that is used to provide additional 
waterproofing. 


partition CMU: Concrete masonry unit used as 
a masonry backing or to form partitions. 


patterned glass: Glass that has one side finished 
with a fine grid or an unpolished surface so the 
glass is translucent. 


performance rated panel: Structural plywood 
panel that conforms to performance-based stan- 
dards for dimensional stability, bond durability, 
and structural integrity. 


perlite: Volcanic siliceous rock, crushed and 
heated at a high temperature, which expands 
it into lightweight glassy particles. 


perspective drawing: Pictorial drawing show- 
ing an object as it appears when viewed from 
a given point. 


photovoltaics: A solar energy technology that 
uses crystalline silicon wafers that are sensitive 
to sunlight to directly convert solar radiation 
into electricity. 


platform framing: Framing method in which 
each story of a building is framed as a unit 
consisting of walls, joists, and a subfloor. Also 
called western framing. 


plot plan: Scaled working drawing that shows 
the shape and size of a building. 


plywood: Panel product made of plies (wood lay- 
ers) that are glued and pressed together under 
intense heat and pressure. 


point of beginning (POB): Fixed location on a 
building site used as a reference point for hori- 
zontal dimensions and vertical dimensions. 


polyvinyl chloride (PVC) pipe and fittings: 
Plastic pipe and fittings used for sanitary drain- 
age and vent piping, aboveground and under- 
ground stormwater drainage, water mains, and 
water service lines. 


post-and-beam framing: Framing method in 
which the basic framework of the building 
consists of vertical posts and horizontal or 
sloping beams. 


potable water: Water that is free from impuri- 
ties that could cause disease or harmful physi- 
ological effects. 
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prehung door: Wood or metal door which is hung 
in the frame with hardware installed. 


quirk mitre: Type of joint used at the outside 
corners of adjoining members in which the 
acute miter corners of adjoining members are 
trimmed flat at the ends to provide relief for the 
joint and prevent the ends from splitting. 


raceway: Enclosed channel for conductors. 


radiator: Type of terminal device used in a hy- 
dronic heating system. 


range: Course of any thickness that extends 
across the face of a wall, but not all courses 
need to be the same thickness. 


rebar: Steel reinforcing bar with deformations 
on the surface to allow the bar to interlock with 
concrete. 


receptacle: Contact device installed at an outlet 
for the connection of equipment to an electrical 
system. 


register: Device that covers the opening of air 
supply ductwork. 


request for proposal (RFP): Formal document 
that is used to solicit interest and responses 
from contractors and may include such items as 
the scope of work to be performed, a description 
of the desired intention and functionality of the 
completed project, price range, and any other 
items to ensure bidders on the project have all 
necessary information. 


retarder: Admixture that delays the setting and 
hardening of concrete. 


rigid metal conduit (RMC): Heavy conduit 
made of metal. 


rigid nonmetallic conduit (RNMC): Conduit 
made of materials other than metal. 
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rubble: Rough, irregular stone that is used as fill 
or to provide a rustic appearance. 


R-value: Value that represents the ability of a 
material to resist heat flow. 


scale: Relative size to which an object is drawn. 


schedule: Detailed list on a print that provides 
information about building components such as 
windows, doors, and mechanical equipment. 


SCR brick: Solid masonry unit with nominal 
dimensions of 6" x 2%” x 12". 


scupper: Opening in a wall that allows rain- 
water to drain into a downspout and stormwater 
drainage system. 


second: Angular measurement equal to Yo of a 
minute. 


section: Scaled view created by passing a cutting 
plane either horizontally or vertically through 
a portion of a building. 


service-entrance cable: Single- or multi- 
conductor assembly, with or without an overall 
jacket. 


sheet glass: Glass manufactured by drawing it 
vertically or horizontally and slowly annealing 
(cooling) it to produce a high-gloss surface. 


size dimension: Dimension that indicates the 
size of a particular feature or area. 


sliding-sash window: Window in which the 
sashes slide vertically or horizontally past one 
another. 


snap tie: Patented tie system with spreader 
cones to maintain form wall spacing and tie the 
walls together when concrete is placed. 


solid-core door: Wood door with a core con- 
structed of solid wood blocks or particleboard 
glued together and covered with veneer plies. 


solid top CMU: Concrete masonry unit used to 
finish the top of a wall and provide a flat bear- 
ing surface for wood framing members or brick 
or stone masonry. 


square: Unit of measure equal to 100 square 
feet. 


squared stone: Rough stone made approximate- 
ly square either at a quarry or at the job site. 


stair ratio: Relationship between riser height 
(R) and tread width (T) in a stairway. 


steel angle: Structural steel member with an 
L-shaped cross section with equal- or unequal- 
width legs. 


steel reinforcement: Steel wire, bars, or strands 
embedded in concrete to provide additional ten- 
sile strength to concrete structural members. 


stressed-skin panel: Structural unit used in 
floor, wall, and ceiling systems that consists 
of plywood panels nailed and glued to a wood 
frame. 


stretcher CMU: Concrete masonry unit used for 
running walls. 


structural facing tile: Clay masonry unit with 
one face colored and glazed; used for load- 
bearing applications. 


structural insulated panel (SIP): Structural 
member consisting of a thick layer of rigid 
foam insulation pressed between two OSB or 
plywood panels. 


subcontractor: A person or party that performs 
part of the work on a construction project under 
an agreement with the general contractor. 


superplasticizer: Admixture that significantly 
reduces the amount of water required in a 
concrete mixture and increases the workability 
of the concrete. 


supplier: A company that provides materials 
and equipment to general contractors and 
subcontractors. 


swinging-sash window: Window in which the 
sashes pivot to provide ventilation. 


switch: Device with a current and voltage rating; 
used to open or close an electrical circuit. 


symbol: Pictorial representation of a structural 
or material component used on a print. 


takeoff: Practice of reviewing contract docu- 
ments, including the prints and specifications, 
to determine quantities of material to be in- 
cluded in a bid. 


tempered glass: Glass produced by heating a 
sheet of glass during the manufacturing pro- 
cess to near its softening point and then quickly 
cooling the glass under carefully controlled 
conditions. 


terminal device: Device that transfers heat or 
coolness from the water in a piping system to 
the air in the living space. 


terra cotta: Masonry building material produced 
by firing molded units of clay in a kiln. 


terrazzo: Mixture of cement and water with 
colored stone, marble chips, or other decorative 
aggregate embedded in the surface. 


throat: Opening at the top of a fire chamber 
extending into the smoke chamber where the 
damper is located. 


total rise: In a stairway, the vertical distance 
from the surface of the lower floor to the surface 
of the floor above. 


total run: In a stairway, the horizontal distance 
from the face of the bottom riser to the face of 
the top riser. 


tradesworker: A worker who has considerable 
knowledge and experience in a particular area 
of construction. 


transverse section: Section created by passing 
a cutting plane through the short dimension 
of a building. 

tray ceiling: Horizontal ceiling with angled 
sides around the perimeter so as to resemble 
an inverted tray. 


underslung joist: Joist that is supported by its 
top chord. 
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underslung truss: Roof or floor truss that is 
supported by the top chord of the truss. 


unit rise: Vertical distance from the top of one 
tread to the top of an adjoining tread in a 
stairway. 


unit run: Width of the stair tread not including 
the nosing. 


vapor barrier: Thin, moisture-resistant mate- 
rial placed over the ground or in walls to retard 
the passage of moisture into a building. 
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waler: Horizontal member used to align and 
reinforce concrete formwork. 


welded wire reinforcement (WWR): Heavy- 
gauge wire joined in a grid and used to reinforce 
and increase the tensile strength of concrete. 


wide-flange beam: Structural steel member 
with parallel flanges that are joined with a 
perpendicular web. 


wire glass: Glass embedded with wire mesh to 
provide additional security. 


wood I-joist: Load-bearing structural mem- 
ber that consists of an OSB or plywood web 
between two pieces of dimensional lumber, 
forming an I. 


wythe: A single continuous vertical masonry wall 
that 1s one unit thick. 


zero line: Line connecting points on a topo- 
graphical map where existing and planned 
elevations are equal. 
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Page numbers in italic refer to figures. 


abbreviations, 23—24, 24, 217, 218 

accelerator, 65 

accent tile, 335 

acrylonitrile-butadiene-styrene (ABS) 
pipe and fittings, 82, 97 

admixture, 65 

air-entraining, 65 

A-frame, 119, 779 

aggregate, 64 

air conditioners, 96, 96, 229, 230, 230, 
231, 449 

air diffusers, 332, 333 

alphabet of lines, 10, 70 

American National Standards Institute 
(ANSD, 23 

Americans with Disabilities Act 
(ADA), 224, 260, 282 

Wendy's Restaurant plans, 307, 316, 

336, 340 

anchor bolts, 111, 113 

annealed copper tube, 97 

appliances, 158, 285 

architect, 2 

architect’s scale, 12, 13, 450 

architectural prints, 218 

architectural symbols, 24 

armored cable (AC), 90, 9/ 

ashlar, 71, 71 

asphalt pavement, 221 

asphalt sheet membranes, 122, 723 

asphalt shingles, 87, 87, 229 

awning windows, 25 


backflow preventers, 346 
back-to-back headers, 132, 132 
balloon framing, 116, 117 
balustrades, 233, 233 


basement, full, 134 
bathrooms, 156— 157, 225, 228, 244—245 
beams, 434, 437 
bearing partitions, 113 
bearing stiffeners, 129, 130 
bedrooms, 155—156, 227 —228, 446 
bell-and-spigot cast iron pipe, 98 
benchmarks, 16, 280, 308—309 
berm, 310 
BIM, 7-8,8 
bituminous roofing, 442, 443 
blocking, 438 
boilers, 94 А 
bollards, 222, 313, 330 
bond. See also brick bond 
stone, 71, 71 
bond beams, 289 
booths, 336 
box beam headers, 132, 732 
box beams, 115 
boxes, 93, 93 
bracing, 325, 327, 438 
branch bank, 279 292 
details, 280, 291 —292 
elevations, 280, 285—287 
floor plans, 282—285 
foundation plans, 280 
schedules, 280, 292 
sections, 280, 290—291 
site plans, 279, 280—282 
break lines, 11 
brick, 66—70, 124, 124—138, 126, 
2169233, 262 
positions, 69 
SCR, 125 
sizes, 68 
symbols, 67 
takeoff for, 433 
brick bond, 69, 69. See also stone bond 
brick veneer, 70, 70, 128, 128 
brick-veneer residence, 147 — 164, 149 
details, 165 
elevations, 150, 151, 153, 158, 159, 
161, 162, 162 
floor plans, 150, 151, 751, 154, 155, 
156, 158, 159 
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plot plans, 149 
sections, 752, 153, 153, 155, 163, 164 
specifications, 190—206 
bucks, 121. See also frame construction 
building codes, 218—219. See also 
International Building Code*?; 
International Residential Code 
doors, 32—34, 34 
stairways, 36—39, 37, 38, 267 — 269 
building information modeling, 7—8, 8 
building lines, 120 
Building Officials and Code 
Administrators (BOCA) 
building code, 218 
building products. See construction 
materials 
built-up roofs, 87, 88 


cabinets, 158, 758, 159, 447, 447 
cable, 450 
armored, 90, 97 
metal-clad, 90, 97 
nonmetallic-sheathed, 91 
service-entrance, 91 
cable assembly, 90, 97 
calculation 
excavated earth, average end area 
method, 429, 429 
excavated earth, cross-section 
method, 428, 428 
wall form, 431 
cant strips, 231 
carpet, 333, 334, 446 
carports, 161 
casement windows, 25 
cast-in-place concrete, 194 
cast iron pipe, 98 
catch basins, 310, 377 
cathedral glass, 84 
cavity walls, 127, 127 
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ceiling joists, 115, 439 
ceiling materials, 240 
ceilings 
suspended, 334 
tray, 226 
cement, 64 
centerlines, 11 
ceramic tile, 74, 228 
change order, 380 
chase, 225 
chimneys, 153 
chlorinated polyvinyl chloride (CPVC) 
pipe and fittings, 82, 97 
circuit breakers, 88 
civil engineering prints, 218 
clay facing tile, 73 
clip angles, 129, 730 
columns, 222, 434 
commercial buildings, 259 — 270, 
279—292 
design, 259—261 
details, 261 
elevations, 260 
floor plans, 260 
plot plans, 261 
sections, 260 
compressors, 96 
computer-aided design (CAD), 6—8, 7 
concrete, 64—66, 121, 261—262, 
284—291. See also insulating 
concrete form (ICF) 
cast-in-place, 194 
cast-in-place beams, 234 
cast-in-place floors, 234 
cast-in-place walls, 222, 430 
finish, 222 
floor slab, 287 
formwork, 194, 429—432 
wall form calculations, 437 
monolithic, 119—123 
precast components, 66 
reinforcement, 194 
roofing tile, 87 
specifications, 194 
stairways, 123, 123 
symbols, 66, 66 
takeoff for, 432 
concrete hangers, 238 
concrete masonry unit (CMU), 72-73, 
73, 195, 262, 284 
on footings, 317 
for foundation wall, 121 
takeoff for, 434 
condensers, 96 
conductors, 89, 89—90 
conduit 
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flexible metal, 92 
rigid metal, 92 
rigid nonmetallic, 92 
steel tube, 92 
thin wall, 92 
construction materials, 57—99. See also 
exterior insulation and finish 
system (EIFS); flooring; roofing 
materials 
ceilings, 240 
electrical, 88—99 
exterior finish, 81, 233, 331 
formwork, 429—432 
interior finish, 199—201 
masonry, 433—434 
regional variations, 138 
construction methods 
frame, 111—119 
masonry, 119—128 
monolithic concrete, 119—123 
regional variations, 138 
Construction Specifications Institute, 177 
contour lines, 16, 221 
contraction joints, 305, 316 
contractors, 4—5 
control joints, 222 
convenience outlets, 154, 154 
conventional drafting, 6 
conventions, 23—39 
cooler/freezer, 320, 356—357 
copper tube, 97 
corbel, 125, 125 
corner bracing, 114 
corner CMU, 72, 73 
crawl space, 134 
crickets, 229, 326 
cripple studs, 438 
cross bridging, 163, 264, 265 
cross-linked polyethylene (PEX) tubing, 
82, 82, 97 
cul-de-sac, 149 
curbs, 305, 306, 312—313, 326 
cutting planes, 20, 329 


dampers, 99 
datum point, 280 
dead load, 111 
degree, 280 
design-bid-build, 1 
design-build, 2 
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detail drawings, 21, 22 
details, 20, 21, 22, 165, 292, 312—316, 
326—328, 329 
bathrooms, 244 
branch bank, 280, 291—292 
brick-veneer residence, 165 
commercial buildings, 261 
multifamily dwelling, 230—232, 
234—245 
roof construction, 236 
stairways, 242—243 
walls, 239—242 
Wendy's Restaurant, 307, 312—316, 
321, 321, 323, 326—328 
windows, 239—242 
diffusers, 337 
dimensioning, 27, 28 
dimension lines, 14, 14 
dimensions, 14—15 
building, 219 
location, 328 
dining rooms, 226 
direction arrows, 20 
direct tapping machines, 351 
door hand, 30 
doorjambs, 121 
door openings, 114 
doors, 16, 30—34, 156, 159, 160, 223, 
269 
building codes, 32—34, 34 
double-acting, 225 
entrance, 282 
exterior, 284, 286 
fire, 31, 37 
flush, 31, 37 
front entry, 238 
garage, 234 
hollow-core, 32 
metal, 32, 33 
minimum width, 33, 34 
panel, 31, 37 
prehung, 32 
solid-core, 32 
specifications, 198—199 
symbol, 329 
takeoff for, 448 
wood, 32 
door schedules, 30, 153, 156, 223, 223, 
292 
for Wendy's Restaurant, 329, 332, 
334, 340, 352, 353, 448, 448 
dormers, 226, 227 
double-acting doors, 225 
double corner CMU, 72, 73 
double-hung windows, 25 
double trimmers, 114 


downspouts, 81, 87, 224 
drafting, 5—8. See also computer-aided 
design (CAD) 
conventional, 6 
drain tile, 122, 234 
drawings, 6—7 
isometric, 8, 9 
multiview, 8 
orthographic projection, 8, 9, 19 
perspective, 8, 9 
section, 11, 20, 2/ 
survey, 15, 280 
working, 5, 15 
drawn copper tube, 97 
drive-through, 308, 308 
drywall. See gypsum board 
ductwork, 98, 98, 118, 270, 338, 448, 449 
Durock® wallboard, 320 
dwelling, 149 


earthquake and hurricane ties, 137, 327 
earthquakes, 136—137 
earthwork, 192, 427-429 
ElastizellTM, 226, 234, 243 
elastomeric roofing, 88, 442, 443 
electrical metallic tubing (EMT), 92 
electrical prints, 218, 450 
electrical service, 220 
electrical systems, 17 
equipment, 450—451 
materials, 88-93, 92 
specifications, 205—206 
symbols, 24 
takeoff for, 448, 449, 450, 450—451 
Wendy’s Restaurant, 338, 341, 345, 
348, 350, 352, 354—356, 355, 357 
wiring, 118, 154, 165, 
elevations, 19—20, 149, 151, 161, 281 
branch bank, 280, 285—287 
brick-veneer residence, 150, 151, 757, 
153, 158, 159, 161, 162, 162 
commercial buildings, 260 
exterior, 19, 79, 150, 232, 232-234 
interior, 20, 20 
multifamily dwelling, 232, 232—234, 
244 
symbols, 282, 282, 329 


Wendy's Restaurant, 308—3 10, 309, 
315, 327, 329—332 


Wendy's Restaurant interior, 334, 
340, 343, 343, 346, 347, 350, 
3528853. 357 

elevators, 224 

emergency floodlights, 339 

engineering improvements, 428 

engineer's scale, 14, 74 

EPDM roofing, 88 

equipment closet, 351—353 

equipment plans, 336, 341, 343, 344, 
348, 350, 352, 353, 357 

ethylene propylene diene monomer 
(EPDM) roofing, 88 

evaporators, 96 

excavation, 427, 428 —429 

takeoff, 428, 429 

exhaust fan curb, 326 

exit lights, 339, 339 

exit passageways, 33—34, 34 

expansion joints, 305, 313 

expansion valves, 96 

extension lines, 14 

exterior finish products, 81, 233, 237, 331 

exterior insulation and finish system 
(EIFS), 86, 86, 218, 233, 279, 
286, 286 

takeoff for, 442 

exterior pole lights, 312, 315—316, 316, 
9H 

exterior walls, 16, 284, 442. See also 
finish materials: exterior 

extreme fiber stress, 59 


family rooms, /60, 160—161 
fascia, 236, 318 
fiberglass shingles, 87 
field tile, 335 
filter fabric, 234 
finish flooring, 81 
concrete finish, 222 
finish grade, 16, 287 
finish materials, 447 —448. See also 
exterior insulation and finish 
system (EIFS); trim members 
exterior, 81, 233, 237, 323, 331 
interior, 199—201, 242, 321, 322, 
347, 446 
finish members, 447—448 
finish schedules 
exterior, 221 
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interior, 222 —224, 292, 329, 332, 
333-357 
fireblock, 242 
fire doors, 31, 37 
fireplaces, 153—154, 235 
fireproofing, 80, 50 
firestopping, 80, 80 
fire suppression system, 349 
fittings 
plastic, 82, 97 
fixed-sash windows, 25, 26 
fixtures, 98, 99. See also lighting 
fixture; luminaire; plumbing 
systems: fixtures 
flexible metal conduit (FMC), 92 
float glass, 83 
floor construction, 129—131, 130, 265. 
See also subfloor 
beams, 118 
joists, 116, 437 
trusses, 115 
flooring, 81, 87, 446. See also carpet; 
metal flooring; subfloor; tile 
floor plans, 16—19, 78, 150, 151 
branch bank, 282—285 
brick-veneer residence, 150, 151, 154, 
155, 156; 158} 159 
commercial buildings, 260 
multifamily dwelling penthouse, 
224-228 
Wendy's Restaurant, 328 —357 
floor slab, 317, 320 
concrete, 234, 287 
floor tile, 333, 334, 340 
flue shafts, 231 
flush doors, 31, 37 
foil, scrim, and kraft (FSK) insulation, 
232 
footings, 119—120, 120, 162, 162, 285, 
287 
regional considerations, 134 
Wendy's Restaurant, 317, 318, 320, 321 
form facing material, 430, 431 
formwork, 121, 194, 429—432 
materials, 429 —432 
quantity takeoff, 430 
foundation design, 134 
grade beam, 135, 136 
seismic risk zones, 136—137 
slab-on-grade, 66, 134, 135, 279, 432 
foundation plans, 287 — 288 
branch bank, 280 
cooler/freezer, 356 
multifamily dwelling, 221, 221 —224, 


234 
Wendy's Restaurant, 317 —323 
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foundation walls, 121— 138, 162, 285, 
287, 317 
regional considerations, 134—135 
support, 222 
waterproofing, 122— 123, 123 
foyer, 225 
frame construction, 111—138, 437. See 
also metal framing 
in-line framing, 131, 235 
platform framing, 111—116, 112 
post-and-beam, 117—118, /78 
seismic risk zones, 136—137 
wood-framed walls, 58, 58 
framing members, 430, 437. See also 
joists 
heavy-gauge, 131 
light-gauge metal, 77—79, 78 
light-gauge steel, 434—436, 435 
wood, 437—439 
fryers, 347 
full-cut headers, 126, 726 
furnaces, 95, 96, 449 
furring strips, 125, 127, 283 
fuses, 88 
Fypon™, 233, 237 


game rooms, 226 

garages, 222 

gas lines, 219—220, 349, 353 

general contractor, 4 

general requirements, 190 

general structural notes, 326 

geometric plans, 304—308. See also 
site plans 

geothermal heating system, 95, 95 

girders, 434, 437 

glass, 83-84 

glass block, 84 

glued laminated (glulam) timbers, 64, 118 

grade beam foundations, 135, 136 

grades, 281 

grading, 427, 429 

grading plans, 308 —310, 309. See also 
site plans 

great rooms, 226 

Greenfield, 92 

gridding, 427—428 

grille, 99 

grout, 163 

gutters, 81, 81, 230, 236, 306 


gypsum, 84—86 
gypsum board, 84 ,84—85, 85, 446 
gypsum lath, 86 


handrails, 336 
hard copper tube, 97 
haunch, 241 
header CMU, 72, 73 
header framing, 438 
headers, 113, 126, 132, 237, 241 
takeoff for, 438 
Wendy's Restaurant, 325, 327, 344 
heating, ventilating, and air 
conditioning systems, 17, 
270, 448. See also mechanical 
systems 
air conditioner, 96, 96 
boilers, 94 
distribution systems, 96 
furnace, 95, 96 
hydronic heating, 94 
plans, 332, 337, 341, 345, 348, 350, 
352, 354 
rooftop units, 229 
water sources, 94 
heat pumps, 279 
heavy-gauge framing members, 131 
hidden lines, 10, 77 
high density overlay (HDO), 430 
high-pressure boilers, 94 
hollow-core doors, 32 
hopper windows, 25 
horizontal shear, 59 
horizontal sliding windows, 25 
hose bibbs, 340 
housed stringers, 267 
housewrap, 82, 83, 239 
hydronic heating system, 94 


ICF, 65, 65 

impervious area, 305 

indirect drains, 346, 346 
individual ties, 127 

in-line framing, 131, 235, 235 
insects, wood-boring, 135 


insulating concrete form (ICF), 65, 65, 
1227122 

insulating glass, 83, 83 

insulation, 79, 79—80, 232, 240, 318, 322 

interior partitions, 16 

interior walls, 199—201, 321, 322, 347, 
446 

International Building Code®, 3, 37, 
268—269 

International Code Council (ICC), 267 

International Residential Code, 18, 39 

one- and two-family dwellings, 

267—270 

intersecting wall framing, 438 

isolation joints, 222 

isometric drawings, 8, 9, 448, 449 

isometric plumbing diagrams, 96, 97, 449 


jamb CMU, 72, 73 

job-built walls, 430 

joists, 113, 264—266, 434, 435 
cantilevered open web, 279 
ceiling, 115, 439 
floor, 116, 437 
headers, 113 
open web steel, 75, 76, 132—134, 

133, 287, 288—290, 289 

roof, 266 
underslung, 288 
wood, 63, 63 


kitchens, 157—160, 158, 226 
kitchen work triangle, 157 


ladder ties, 127 

lally columns, 264 

laminated glass, 84 

laminated veneer lumber (LVL), 237, 241 
laminate flooring, 81, 87 


latchset, 292 
layering, 6 Р 
LCD pedestal system, 308 
LEED” certification, 3, 65 
checklist, 4 
L-headers, 132, 132 
light fixture. See lighting fixtures; 
luminaire 
light frame construction, 111—137 
light-gauge metal framing members, 
77-79, 78 
light-gauge steel framing, 128, 
434—436 
wall systems, 129 
light-gauge steel framing members, 
128; 129 
C-shapes, 128 
furring channels, 128 
tracks, 128 
U-channels, 128 
lighting and reflected ceiling plans, 
333, 338, 341, 345, 348, 351, 
353, 356 
lighting fixtures, 93, 154, 160, 161, 
339, 339, 345, 348 
plan, 450 
takeoff for, 450 
line of sight, 20 
lines, 11 
break, 11 
building, 120 
centerlines, 11 
contour, 221 
dimension, 14, 14 
extension, 14 
hidden, 10 
match, 221, 225 
section, 11 
zero, 429 
lintel CMU, 73, 73 
lintels, 236, 237, 262, 264, 290, 290, 434 
liquid membranes, 122, 723 
live load, 111 
living rooms, 150—154 
lobbies, 282 
location dimensions, 328 
lockset, 292 
longitudinal sections, 20 
lot information, 304 —308 
low-emittance (low-E) coating, 83 
low-pressure boilers, 94 
lumber, 430, 431 
laminated veneer, 237, 241 
parallel strand, 63, 237, 241 


lumen, 317 


luminaire, 93, 154, 160, 161, 450. See 
also lighting fixture 
plan, 450 
schedule, 317 


M 


main distribution panels (MDP), 355 
manholes, 220 
manufactured stone unit (MSU), 72, 72 
masonry, 66 —74, 195 
brick, 66-70 
concrete, 72— 73 
materials, 433—434 
products (other), 73—74 
quantity takeoff, 433—434 
specifications, 195 
standard size face and building brick, 
` 433 
stone, 71—72 
masonry construction, 119—128 
fireplace, 153 
masonry control joint (MCJ), 19 
MasterFormat, 177—180, 179, 181, 379 
match lines, 221, 225 
maximum allowable unit stresses, 59, 60 
mechanical prints, 218 
mechanical systems, 94—99, 202—205, 
224. See also heating, 
ventilating, and air conditioning 
systems; plumbing systems 
specifications, 202—205 
takeoff for, 448—451 
medium-density fiberboard (MDF), 63 
metal, 74—79, 196 
doors, 32, 33 
flooring, 436, 436 ~ 
plates, 129 
roofing, 444 
runners, 436 
siding, 442 
specifications, 196 
straps, 114 
studs, 436 
metal-clad cable (MC), 90, 91 
metal framing, 128—134 
floor systems, 129—131, 730 
headers, 132, 132 
roof systems, 131—134 
studs, 327 —328 
wall systems, 131, 131—134 
metal sash CMU, 72, 73 
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minute, 280 

modeling, 6, 7, 8 

modular brick, 67, 68 

modulus of elasticity, 59 

moisture control, 240 
specifications, 197—198 

moldings, 225, 241, 447 

monolithic concrete construction, 

119—123 

mop basins, 323 

MSU, 72, 72 

mullions, 26, 27 

multifamily dwelling, 217—245, 218 
details, 230, 230—232, 234— 245 
elevations, 232, 232—234, 244—245 
floor plans, 224—228 
foundation plans, 221—224 
interior finish schedule, 222 —224 
mechanical systems, 224 
penthouse floor plans, 224—228 
roof plans, 229 —232, 236 
sections, 236—238 
section thru decks, 234—236 
site finish information, 221 
site plans, 217—221, 219 
utility information, 219—220 

multiview drawings, 8, 9 


National Association of Architectural 
Metal Manufacturers 
(NAAMM), 32 

National Electrical Code?, 231, 450 

no-hub cast iron pipe, 98 

nominal size, 57 

nonmetallic-sheathed cable, 91, 97 

nonmodular brick, 67, 68 

nonstructural panels, 63 

notations, 21, 34, 329 

architectural notes, 224 
general structural notes, 326 
lighting, 316, 317 


offices, 351—353 
open web steel joists, 75, 76, 132—134, 
133, 288—290, 289 
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orientation, 149 
building, 219 
oriented strand board (OSB), 62, 63 
sheathing, 114 
orthographic projections, 8, 9, 79 
owner, 2 


panelboard, 88, 89, 355, 355, 450 
panel doors, 31, 37 
panel forms, 121, 721 
parallel strand lumber (PSL), 63, 237, 
241 
parapet, 262, 289, 326, 326 
parging, 126, 126 
parking, 282, 306—307 
partition CMU, 73, 73 
partitions, 284 
patented walls, 431 
patterned glass, 84 
pavement, 192, 221, 305 
legend, 306 x 
markers, 313 
penthouse, 224—228 
performance rated panel, 62 
perlite, 290 
perspective drawings, 8, 9, 9 
pervious area, 305 
PEX tubing, 82, 82, 97 
photometric plans, 316—317 
photovoltaics, 94, 94 
pick-up windows, 322, 322—323, 343, 
347 
pictorial drawings, 8 
pictorial sections, 752, 153 
pilasters, 235 
pipe, 96, 448 
brass, 97 
cast iron, 98 
plastic, 82, 97 
sanitary sewer, 310 
steel, 97 
storm water drainage, 310 
plans, 303—304. See also floor plans 
architectural, 218 
branch bank, 279—292 
brick-veneer residence, 147—164, 149 
civil engineering, 218 
commercial building, 259—270 
design factors, 147 
electrical, 218, 450 
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equipment, 336, 341, 343, 344, 348, 
25073527353: 397 
foundation, 280, 287—288 
geometric, 304—308 
grading, 308 —310, 309 
lighting and reflected ceiling, 333, 338, 
341, 345, 348, 351, 353, 356 
mechanical, 218 
multifamily dwelling, 217—245 
photometric, 316—317 
plot, 15— 16, 17, 280 
plumbing, 218 
security, 332, 337, 344, 348, 352, 
354, 357 
site, 280—282, 281 
size description, 11— 15, 72 
structural, 218, 324—326 
utility, 219—220 
Wendy's Restaurant, 303—357 
plaster, 86 
plastering method, 86 
plastic laminates, 81 
plastics, 80—83 
exterior finish products, 81, 87 
fittings, 82 
pipe, 82, 97 
platform framing, 111—116, 112 
' prefabricated components, 115—116 
plot plans, 15—16, 17, 280. See also 
geometric plans; grading plans; 
site plans 
brick-veneer residence, 149 
commercial buildings, 261 
plumbing prints, 218 
plumbing systems, 165, 342. See also 
mechanical systems 
distribution systems, 96 
fixtures, 17 
plans, 340, 341, 346, 349, 351, 353, 356 
sanitary sewer piping, 3/0, 311—312 
storm sewer, 220, 310, 311 
under-slab, 288 
water sources, 94 
Plyform®, 62, 430 
plywood, 62, 62 
plywood sheathing, 114 
point of beginning (РОВ), 15—16, 119, 
280 
polyvinyl chloride (PVC) drain tile, 234 
polyvinyl chloride (PVC) pipe and 
fittings, 82, 97 
post-and-beam framing, 117—118, 778 
potable water, 97 
precast concrete components, 66 
prehung doors, 32 
preparation areas, 350—351 


printmaking process, 5-6 
prints, 5-8, 218 
reading, 148—149 
profile, 311—312 
project delivery systems, 1—2 


quantity takeoff, 427—451 
computer software, 432 
quirk mitre, 240 


raceways, 92, 92 
radiators, 99 
rafters, 439, 445 
range, 71 
rebar, 65, 76, 77, 262, 317, 432 
diameter, 262 
receptacles, 93, 348, 450 
reference numbers, 290, 290 
reference symbols, 329 
registers, 99 
request for proposal, 2 
resilient furring channels, 240 
restrooms, 283, 340—342 
retarder, 65 
КЕР, 2 
ribbon board, 116 
ridge vents, 231, 236 
rigid foundation waterproofing panels, 
122-123 
rigid metal conduit (RMC), 92 
rigid nonmetallic conduit (RNC), 92 
rise. See total rise; unit rise 
roof design, 87, 236 
framing, 164 
regional variations, 138 
roof hip vent, 232 
roofing materials, 87—88, 131—134, 229, 
233, 234, 236. See also shingles 
beams, 118 
decking, 436, 436 
joists, 266 
rafters, 164 
sheathing, 439, 441 
takeoff for, 442—445 
tile, 87, 445 


trusses, 115, 230, 326, 327, 430 
Wendy’s Restaurant, 322, 326 
roof plans, 229, 229—230, 284, 288, 444 
multifamily dwelling, 229, 229—232, 
236 
Wendy's Restaurant, 326 
roof trusses, 115 
room finish schedules, 329, 333, 351, 
353. See also finish schedules: 
interior 
room symbol, 329 
rough structure, 162—164 
commercial buildings, 262 
rubble, 71, 71 
run. See total run; unit run 
R-value, 80, 138, 739 


sanitary sewer piping, 310 
profiles, 311—312 
scales, 11 
architect's, 12, 13, 450 
engineer's, 14, 14 
schedules, 29, 292, 332. See also door 
schedules 
branch bank, 280, 292 
luminaire, 317 
room finish, 329, 333, 351, 353 
window, 29, 30, 448, 448 
SCR brick, 125, 725 
scuppers, 230, 231, 321, 330 
second, 280 
section drawings, 11, 20, 27 
section lines, 11 
sections 
branch bank, 280, 290—291 
brick-veneer residence, 752, 153, 153, 
155, 163, 164 
commercial buildings, 260 
longitudinal, 20 
multifamily dwelling, 236—239 
pictorial, 752, 153 
transverse, 20 
walls, 163 
Wendy’s Restaurant, 314—315, 318, 
319, 320 
window, 29 
section thru decks, 234—236 
security plans, 332, 337, 344, 348, 352, 
354, 357 
service-entrance cable, 91, 9/ 


serving areas, 343—349 
setbacks, 3, 15, 305 
shape description, 15—21 
Shaw Place Condominiums, 217—245, 
218. See also multifamily 
dwelling 
shear walls, 318 
tiedown and anchoring systems, 137, 
138, 320, 323, 324 
sheet glass, 83 
shingles, 233, 445, 445 
asphalt, 87, 87, 229 
fiberglass, 87 
wood, 87 
ship's ladder, 242 
sidewalk, 192, 316 
siding, 81, 8/, 442, 443 
signage, 307 — 308, 312, 315—316, 331 
ADA-compliant, 336 
sill plates, 437, 438 
site details, 312—316 
site plans, 280—282, 281. See 
geometric plans; grading plans 
branch bank, 279, 280—282 
finish information, 221 
multifamily dwelling, 217—221, 279 
site preparation, 427 
size description, 11— 15, 72 
size dimension, 328 
skylights, 229 
slab-on-grade foundation, 66, 134, 135, 
279, 432 
slabs, 432 
sleepers, 236 
sliding-sash windows, 25, 26 
snap ties, 121, 721, 430 
solid-core doors, 32 
solid top CMU, 73, 73 
specifications, 21, 175—176, 379—380 
brick-veneer residence, 190—206 
concrete, 194 
description of material, 184 
doors, 198—199 
electrical systems, 205 —206 
equipment, 201 —202 
finish carpentry, 197 
finishes, 199—201 
general conditions, 190 
general requirements, 191—192 
masonry, 195 
mechanical systems, 202 — 205 
metal, 196 
outline, 183 
rough carpentry, 196 
site construction, 192—193 
special conditions, 191 
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thermal moisture protection, 197—198 
types, 180—182 
windows, 198—199 
wood and plastics, 196— 197 
writing, 176—177 
square, 442 
squared stone, 71, 71 
stair ratio, 35, 268 
stairways, 34—39, 35, 242—243, 243, 266 
building codes, 36—39, 37, 38, 39, 
267—269 
concrete, 123, 723 
riser height (R), 35 
shapes, 35, 36 
tread width (T), 35 
steel angle, 75, 75 
steel members, 287 
steel reinforcement, 76 —77, 162 
steel structure, 288 — 290 
stone, 71—72, 218 
manufactured stone unit (MSU), 72, 72 
stone belt, 233, 236, 237, 239, 240 
stone bond, 71, 77 
stone veneer, 233, 239, 240 
stormwater drainage systems, 220, 310, 
Suu 
stressed-skin panel, 116, 116 
stretcher CMU, 72, 73 
structural facing tile, 73 
structural insulated panels (SIPs), 63, 
64, 118 
structural plans, 218, 324—326 
structural steel, 74—75, 75, 126, 196, 
263, 263—264, 264 
takeoff for, 434—436 
structural systems, 427 —439 
structural wood members, 437—439 
subcontractor, 5 
subfloor, 113, 713, 163, 440 
sump pumps, 224 
superplasticizer, 65 
supplier, 5 
survey drawings, 15, 280 
surveying instruments, 220, 280 
swinging-sash windows, 25, 26 
switches, 93, 450 
symbol legend, 222, 224 
symbols, 23, 24, 25, 58, 58 
architectural, 24 
brick, 67, 67 
concrete, 66, 66 
doors, 31, 329 
electrical systems, 24 
elevations, 282, 262 
fixtures, 93 
gypsum board, 84, 84 
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heating, ventilating, and air 
conditioning systems, 24 

plumbing systems, 24 

rebar, 66 

receptacles, 93 

reference, 329 

structural steel shapes, 75 

switches, 93 

wood, 59 


takeoff, 427, 428, 429 
tempered glass, 83, 332 
terminal devices, 99 
termite shields, 136 
terraces, 226, 234 
terra cotta, 73, 74 
terrazzo, 66 
throat, 154 
tile, 73, 335, 340 
ceramic, 74 
clay, 73 
drain, 122, 234 
floor, 333, 334, 340 
roofing, 87, 445 
title blocks, 23, 23, 217, 218 
total rise, 35 
total run, 35 
tradesworker, 5 
transverse sections, 20 
trash enclosures, 313—315, 314 
tray ceilings, 226 
trenching, 427 
trim members, 60, 61, 237, 239, 321, 322 
stairways, 243 
takeoff for, 447—448 
windows, 240 
trimmer studs, 115 
trusses, 234, 236, 324—325, 325, 327 
floor, 115 
roof, 115, 715, 230, 326, 327, 439 
underslung, 236 
truss ties, 127 
tubing, 97 


underslung joists, 288 
underslung trusses, 236 


unit masonry construction, 123 – 128 
unit rise, 35 
unit run, 35 
utilities, 219—220, 310 
water service, 310 
utility plans 
multifamily dwelling, 219—220 
Wendy's Restaurant, 310—312, 377 
utility rooms, 226 


vapor barriers, 82 

variances, 269 

VDES 

vestibules, 332—333 

virtual design and construction, 7 


Ш 


walers, 431 
walls, 239 —242, 283, 326—328. See 
also frame construction 
cavity, 127, 127 
concrete, 222, 430, 432 
details, 239—242 
elevator shaft, 224 
exterior, 16, 284, 439, 442 
fire-rated, 223 
form calculations, 437 
foundation, 121, 162, 222, 285, 287, 
317 
glass, 284 
interior, 199—201, 334, 335, 446 
job-built, 430 
parapet, 262, 289, 326, 326 
patented, 431 
retaining, 221, 234 
sections, 163 
shear, 318 
types, 222 
walls parapet, 326, 326 
wall studs, 438 
wall tile, 335, 340 
water heaters, 94, 95, 328, 449 
waterproofing, 122—123, 123 
water service, 219—220 
web stiffeners, 129, 130 


welded wire reinforcement (WWR), 76, 
78, 317, 432 
Wendy's Restaurant, 303—357, 304 
details, 312—316, 321, 323, 326—328 
elevations, 308—310, 315, 329—332 
floor plans, 328—357 
foundation plans, 317—323 
geometric plans, 304—308 
grading plans, 308—310, 309 
interior elevations, 334, 340, 343, 343, 
346, 347, 350, 352, 353, 357 
photometric plans, 316—317 
roof plans, 326 
sections, 314, 3/4, 318, 319, 320, 321 
structural plans, 324—326 
utility plans, 310—312, 317 
wide-flange beams, 75 
window frames, 121 
window openings, 16, 114, 115, 118 
windows, 153, 156, 158, 198—199, 
237, 269, 284, 286 
detailed section, 29 
details, 239—242 
dimensioning, 27 
light size, 27, 28 
pick-up, 322, 322—323, 343, 347 
takeoff for, 448 
trim members, 240 
types, 25, 26 
window schedules, 29, 30, 448, 448 
windowsills, 438 
wire glass, 84 
wiring, 448 
wood, 57—64. See also lumber 
doors, 32 
plywood, 62 
properties, 59 
shakes, 87 
shingles, 87 
structural members, 437 —439 
symbols, 59 
trim members, 60 
wood-boring insects, 135 
wood I-joists, 63, 63 
wood panels, 62—64, 439, 440, 441, 446 
working drawings, 5, 15 
wrought iron, 233 
wythe, 70, 124 


zero lines, 429 
zoning ordinances, 3, 15 
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USING THE PRINTREADING FOR RESIDENTIAL AND LIGHT COMMERCIAL CONSTRUCTION 
INTERACTIVE CD-ROM 


Before removing the Interactive CD-ROM from the protective sleeve, please note that the book cannot be returned 
for refund or credit if the CD-ROM sleeve seal is broken. 


System Requirements 

To use this Windows®-compatible CD-ROM, your computer must meet the following minimum system requirements: 
e Microsoft? Windows Vista™, Windows 20005, or Windows NT? operating system 
* Intel® 1.3 GHz processor (or equivalent) 

* 128 MB of available RAM (256 MB recommended) 

* 335 MB of available hard disc space 

* 1024 x 768 monitor resolution 

* CD-ROM drive (or equivalent optical drive) 

* Sound output capability and speakers 

* Microsoft? Internet Explorer? 6.0 or Firefox? 2.0 web browser 

* Active Internet connection required for Internet links 


Opening Files 

Insert the Interactive CD-ROM into the computer CD-ROM drive. Within a few seconds, the home screen will be dis- 
played allowing access to all features of the CD-ROM. Information about the usage of the CD-ROM can be accessed by 
clicking on Using This Interactive CD-ROM. The Quick Quizzes®, Illustrated Glossary, Flash Cards, Media Clips, Print 
Sets, Printreading Tests, Master Math" Problems, and ATPeResources.com can be accessed by clicking on the appropriate 
button on the home screen. Clicking on the American Tech web site button (www.go2atp.com) accesses information on 
related educational products. Unauthorized reproduction of the material on this CD-ROM is strictly prohibited. 


Microsoft, Windows, Windows Vista, Windows XP, Windows NT, PowerPoint, and Internet Expl ith i i i i 
D to, d 7 b E plorer are either registered trademarks or trademarks of Microsoft Corporation in the United State i 
Adobe, Acrobat, and Reader are either registered trademarks of Adobe Systems Incorporated in the United States and/or other countries. Pentium is a registered кйш of Intel Среде esed гу. 


other countries. Firefox i istered trad. i ion i i 0 r т д d : i 
Cs E TN Т a а registered trademark of Mozilla Corporation in the United States and other countries. Quick Quiz, Quick Quizzes, and Master Math are either registered trademarks or trademarks of American 


_ Printreading for Residential and Light Commercial Construction, 5th Edition, is a textbook that covers printreading 

fundamentals, construction materials, and light frame construction utilized in residential and light commercial 
buildings. New topics in this edition include sustainable construction, project delivery systems, construction 
professionals, building information modeling (BIM), zoning and permitting, fireproofing, green building technology, 
and LEED? certification. Expanded topics include construction materials and methods, CSI MasterFormat™, and 
building codes. 

Five sets of plans are included in the storage folder that accompanies the Printreading for Residential and Light 
Commercial Construction book. These plans are discussed in detail in the associated chapters of the book. Addition- 
ally, three trade plans provide an opportunity for learners to enhance their printreading skills. Electronic versions of 
the five plans and the Wendy’s Restaurant specifications are also included on the CD-ROM in the back of the book. 


The interactive CD-ROM included with the book features the following components: 


Quick Quizzes® that reinforce fundamental concepts, with 10 interactive questions for each chapter 

An Illustrated Glossary of industry terms, with links to selected illustrations and video clips 

Flash Cards that provide a review of common printreading and construction terms 

Media Clips that depict fundamental concepts and procedures using video clips and animated graphics 

Print Sets that contain an electronic version of all prints included with the book, including Wendy's Restaurant 
specifications and interactive print set 

¢ Printreading Tests that reinforce information contained in the text 

• Master Math™ Problems that provide self-study opportunities to apply trade-related math concepts 

• Access to ATPeResources.com, which provides a comprehensive array of instructional resources 
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